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ria (1); Trypanosoma sanguinis, Gbubt, 1843, y 
osoma rotatorium> Mayeb, 1843 (emend. Lavei 
jnil), son por tanto sintfnimoa, 6 indican el mismo 
rganismo flagelado, parrfsito de la aangre de Bona 
3». Aonque algunos ao tores, que soetienen la prioric 
ster en el descubrimiento, adoptan desde pocos al 
bre de TV. rotatorium, creemos convenient* conse 
ppecie la denominacitfn clrfaica de Gbuby. Sin eml 
o la observacitfn de Mayeb como la de Gbuby I 
precedidaa por las de Gluge (2), tambiln en los bati 
de Valentin (1841), que habfa descrito un protozoo 
ible con el g£nero Trypanosoma) como paraaito en 1 
ie Salmo fario (3). 

eede aqaellaa fechas, a* peaar de que ban tranacnrrk 
perlodoa de interruption y olvido, loa estudios acei 

9 formas parrfsitaa ban ido acumulandose, y se ban 

10 y completado nuestros conocimientoe morfologicos 
lietintaa especies de que ae compone el g6n. Trypt 
, determinandose ademaa ana caracterea biologicoa y 
lea correaponde en la eistema*tica; haata llegar a* esl 
m afioa en que las obaervacionea qne ae refieren a* 
[sites ban deapertado in teres extraordinario, por ser 
mfermedades en los animalea domeeticoe y en el bo 
s mi propoaito ezaminar en esta nota, aunque so 
te, los caracterea genenco8 y especfficos de las f 



) Mayer.— De organo electrico et de Haematozois. ( 

)• 

i Milller's Archiv., t. IX, 1842, p. 148. 

| V. DtfFLEiN.— Die Protozoen als Parasiten and Kran 

)ger nach Biologisch. Gescbiscbtpankter darges tellt , 

.. con lamihas, 1901 

lVkran y Mesnil ban publicado recientemente una e: 

ograffa < Trypanosomas et Trypanosomiases » , Masso 

10 he podido consultar hasta la feeha en que comunico 

idos de mi eatudio. Las conclusiones de este trabajo < 

ban to, considerarse como independientes de las del HI 

bran y Mesnil 
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que se oomprenden bajo el nombre de Trypanosoma, y re- 
nniendo log datos establecidos hasta la fecha por los varioe ob- 
eervadores, sentar algunos oonoeptos para intentar su clasifica- 
cidn en la eerie zooMgioa , entre los Protozoos plasmodromos. 



Despues de las primeras observaciones de VALENTfN, Glu- 
oe, Mayer y Gruby, si se exoeptfia ana breve comunieacitfn 
' de Vulpian (1) en 1854, do encontramos otras, que se refieran 
tf los Trypanosomas de los vertebrados, antes de las importantf- 
flimas Uevadas i. cabo durante el afio 1878 por Lewis en los ra- 
tones de Calcutta, y que dieron comienzo £ los estudios suce- 
sivoe sobre estas formas parasitarias en los mamtferos. 

8in embargo, Rattig (2) y Gaule (3) repitieron ycompro- 
baron las precedentes observaciones sobre los Trypanosomas 
de los batracios, y describieron con esta ocasitfn formas dis- 
tintas de las que parecfan caracterisar la espeoie creada por 
Gruby, interpretrfndolas en parte como variedades; pero por 
otro lado, adelantando la duda de si semejantes ouerpos proto- 
plaamicos, hallado8 en lasangre de las Ranas, podrfan ser gl<5- 
bulos blancos deformados, 6 quizes en perfodo de evoluoitfn. 



(1) Vul.pi an. —Note sur les Hematozoaires fi liformes de la gre- 
nonille commune (C. R. Soc. Biologie, Paris, II sorie, 1. 1, pigi- 
na 128, 1854). 

(2) Rattig.— Ueber Parasiten der Frosehbluten (Inaug. Dis- 
sert , 1879, Iena). 

(3) Gaulb. ~ Beobachtungen der Farblosen Eiemente der 
Froschblutes (Arch. Physiolog. , 1880, p4g. 57.— Idem CentralUaU 
far die medicinischen Wissenchaft. , num. 31 , 1881). 

Este autor (Gaulb) llam6 con el nombre de *Cytozoa» todas las 
formas que hoy van comprendidas, en parte, en el orden *Hcemos- 
poridia* (clas. Sporotoa) ; en parte, en el de «Ghymnosporidia* (se- 
gun Labbb , Tierreich , 1898) , y adem&s los flagelados del gen. Try- 
panosoma y otros. (V. Gaulb, Arch. Phys., 1881, pAgs. 297-316.— 
Idem TageblaU der VersamnUung. GeseUschaft Deutsch. Naturf. 
und Aerzte Strassburg , 1886 , pag. 845.) 



Digitized by 



Google 



— 4 — 

rfneamente, 6 poco despud 
x>rtante Memoria acerca d 
lla, despots de haber intern 
i familias, daba cuentade t 
ca de muchaa especies em 
familia *Trypanos6mota* 
icaba: 1.*, haber encontrad 
Trypanosoma (Tr. sangui 
inarum R. Lankesteb), he 
) parrfsito de la especie Ran 
Us y Bufo vulgaris; 2.°, hi 
"ormas pertenecieotes & ot 
prendiendo en ellas las dei 
[>mbre Trypanosoma Ebert 
^aramcecioides costatum, en 
otros batracios en que po 
idancia las forma* del g 

que la forma Paramcecioidt 
sentante un perfodo evoloti 
wsoma 9 por cuanto este Alt 



Intorno ad alcuni protisti e 
assi dei Flagellati, Lobosi, i 
itologia comparata per il D< 
ilia Societd italiana di Scieni 

mual of the Infusoria , 1880-J 
. cit. , pag. 44. «5. a familia 
inosoma (T. Sanguinis Gro 
]. Esta especie habfa sido en 
%; yo la vi much as yeces tan 
is, tan to en Royellasca com 
8culenta he descubierto adem 
rpanosomas j6venes : son cue 
a superflcie se destaca una 
y sutil , que acaba en un flag 
ie se trate mas bien que de j 
renes del genero Parametria 
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nitivo de las formas trypanosdmicas (Trypanosomas adaltos (I). 

Durante los afios que van desde 1895 hasta 1901, tres des- 
cnbrimientos importantes deben sefialarse en lo que se refiere 
a* la aocitfn patdgena de los Trypanosomas en los animates do* 
m&ticos (2). En 1895, Bruce (3) reconocirf estos paribitos 
en la eangre de caballos, mnlos y asnos atacados por una en- 
fermedad end&nica en algunas regiones afrieanas, y conocida 
oon elnombrede cnagana». Los estudios posteriores de Pum- 
mer y Bradford (4) determinaron los oaracteres espeeffi- 
cos de estos Trypanosomas, constituydndose la nueva espeoie 
Trypanosoma Brucei (Tr. de la mosca tsd-tsd). 

Chauvrat (5) y Rouget (6), casi contemporaneamente 



(1) No me detengo en lo mas mfnimo en hacer la historia de 
las observaciones 1 leva das a cabo sobre los Trypanosomas en los 
invertebrados. Espeoies dudosas todas ellas, ni siquiera pneden 
proporcionarnos elementos de comparaci6n con las formas para* 
sitas de vertebrates, para llegar 4 alguna oonclusi6n filogenetica. — 
Cfr., por ejemplo: Certbs. — Sur le Tryponosoma Balbianii (Bu- 
lletin Soc. Zoolog. de France , vol. XVI, p. 95 y 180, 1891). — M6- 
Bius K.— Trypanosoma Balbianii Certbs in Krystallstiel Soh- 
leswig-holsteinrscher Austern (Zoologisch. Anzeiger, vol. VI, pa- 
gina 148, 1888)— y otros autores, que ban determinado algunas 
especies en el tnbo digestivo y distintos organos de molnscos del 
gen. Ostrea, Tapes, asi como en Pontobdella , Pyxicola, etc. 

V. Ives Dblagb. — Traite de Zoolog. Concrete, vol. I, Pro- 
toz., pag. 328. 

(2) Ed. Nooard y E. Lbclainchb. — Les maladies miorobien- 
nes des animaux. —Dos tomos. — Paris, Masson, ed., 1903. 

(8) Bruce. — Preliminary Report in tbe Tsetse fly Disease or 
Nagana in Zululand , Ubombo. — Durban , 1895. 

(4) Plimmbr y Bradford. — A preliminary note on tbe Mor- 
phology and Distribution of the Organism found in tbe Tsetse fly 
disease (The Veterinarian, t. LXXII, 1889, pag. 648). 

Idem Id. — Vorlatifige Notiz uber die Morphologic und Verbrei- 
tuiig der in der Tsetse Krankbeit gef unden Parasiten ( Centralbl. 
f. Bakter. u. Paras., etc., 18^9, XXVI, 1). 

(b) Chauvrat .— Anemie pernicieuse du cbeval en Algerie , oausee 
par un Trypanosome (Becueil de M6d. vittrinaire , 1896, pag. 844). 

(6) Rouget. — Contribution a Tetude du Trypanosome des ma- 
miferes (Annates de Vlnatitut Pasteur , 1896, p. 717.) 
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(afio 1896), indicaron las posibles relaciones entre an Trypano- 
soma encontrado en dos caballos eofermos 7 el origen 7 conta- 
gio de ana afecci<5n por demas conocidfsima en las colonias 7 
en la misma Europa, la durina (6 enfermedad del coito). 

Mtfs exactamente 7 con mayor certidumbre, Schneider 7 
Buffard (1), en 1899, establecieron la patogenia de esta en- 
fermedad del ganado caballar, atribuy^ndola al Trypanosoma, 
que describieron en eucesivas Memorias (2) como distinto del 
qae produce la Surra 7 la Nag ana, cuyos caracteres morfo- 
ltfgicos, en comparacidn con los de esta especie, ezaminare- 
mos ma's adelante. El parasite de la durina ha sido designado 
por Doflein (1901) con el nombre de Trypanosoma equiper- 



. (1) Schneider 7 Buffard.— Note sur nn parasite trouv6 dans 

le sang d'animaux attaints de Dourine (0. R. Acad, de M6d. t Paris, 
1889, 25 Julio). — Pertenece, indudablemente , a estos an tores la 
prioridad de la descripci6n 7 determinaci6n ezacta del parasito 
de la durina. Los casos descritos por Rouoet 7 Chauvrat son de 
dudoso diagn6stico. Aunque el primero de estos autores hay a es- 
crito en su trabajo antes citado: «Le cheval qui nous a fourni le 
parasite avait 6t6 reconuu atteint de dourine par le vete* rinaire 
du depdt de remonte de Cons tan tine, qui opere en Alge'rie depuis 
plnsieurs annees. De pi as il est indeniable que les lapins et les 
ehiens inf6ctes par le Trypanosome presentent plusieurs symptft- 
mes analogues a ceux de la maladie du colt. Qoie qu'il en soit en 
admettant meme que le trypanosome n'ait aucun rapport aveo la 
dourine, nous restons con vain cus que bon nombre de chevaux, re- 
gardes comme atteints de cette maladie succombent en re'alite' a 
l'infection par l'hematozoaire » ; to lavia , segun bace constar No- 
card (ioc. cit., pag. 614, vol. II), hay muchas razones para creer 
que no se trataba en realidad de la durina, sino de un caso espo- 
radico de surra 6 de nag ana. En ef ecto , ratones 7 cobayos pare- 
oen refractarios al agente patogeno de la durina, pero no al Try- 
panosoma de la surra 6 de la nagana. 

(2) Schneider et Buffard.— Contribution a l'etude de la dou- 
rine (C. R. Acad, de Mtdecine, Paris , 18S9, 19 Sep.). 

Idem Id. — La dourine et son parasite (Recueil de Midedne vi- 
Urinaire, 1900, pag. 81, 157 y ii20). 

Idem Id. •— Parasitisme latent et immunisation dans la douri- 
ne (Journal de Mtdecine vtUrin., 1902, p. 144). 



Digitized by 



Google 



- 11 - 

dum (sin&nimo 7V. Rougeti, que algnnos autorea han adopta- 
do en snstitncirfn del precedente). 

Por fin, Voges (1), en 1901! llamd Trypanosoma equinum 
6 on par&ito eocontrado y desorito la primera vez por El- 
massjan (2), del Institute Bacterioltfgico de la Asuncion, con 
anterioridad, aunque durante el mismo afio de 1901, en caba- 
llos enfermos de una afeccitfn epizQ<5tica caracterizada clfni- 
camente por una paresia 6 parrflisis progresiva de los miem- 
broa poeteriores, indicada con el nombre de cMal de cadera*. 

La c Surra i (Evans, 1880), la «Nagana> (Bruce, 1885'j, 
la cDurina* 7 el cMal de eaderaa* deben coneiderarae, por 
tan to, como cuatro enfermedadea distintaa, oausadaa por ea- 
pccie8 de Trypanosomas ignalmente distintaa. A &taa tenemoa 
que afiadir la epizoocia de los bovinos del Transvaal, deacri- 
ta por Theiler, y la enfermedad de los caballos del Gam- 
bia, que Dutton y Told observaron durante su expedicidn 
en 1902-1903 (3), produoida por Trypanosoma dimorphon. 

Otras doa formaa de estos parrfsitos han aido encontradas 
en la sangre (y Ifquido clfalo-raqufdeo) del hombre. 

Eate de8Cubrimiento aefiala un hecho nuevo en la parasito- 
logfa, y al mismo tiempo que noa proporciona nuevos datoa para 
el conocimiento y definicitfn de los oaracterea morfolrigicos de 
las eapecies patdgenaa de Trypanosoma, aumenta por otra par- 
te las dificultades 6 incognitas para su distincidn y clasifica- 
ci<Sn. 

El primer caso de tripanosomiasia en el hombre fu6 obser- 
vado per el medico ingles Forde, y diagnosticado, bajo el as- 
pecto parasitoldgico, por Everett Dutton (4). Tratrfbase de 



(1) Vogbs.— Das «Mal de Caderas» der Pferde in Stld-Ame- 
rika {Berliner thierdrztl-Wochenschrift , 1901, p&g. 597). 

(2) Elmassian.— Mai de Caderas (Revista veterinaria, t. VII, 
p&gina 7, 1901). 

(8) Tirst Report of the Trypanosomiasis expedition to Sene- 
gambia. — (Yohmston and Thompson Yates Labor at. Report., 
tomo V, 1908.) (Besumen in Bulletin de VInst. Pasteur, 1904.) 

(4) Cfr. Fordb , Dutton , Manson .—(Journal of Tropical Me* 
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observd personal men te, junto con el Dr. Daniels 
es), an naevo caeo de tripanosomiasis humana, caracte- 
clfaicamente por los mismos sfntomas agados (fiebre, 
nas, epistaxis, edemas, debilidad general: tumefaoci<5n 
o f como en la infeocidn malarica), y proportion^ nae- 



ediccd journal , 28 Marzo 1903). —En esta publicaci6n , pre- 

4 la de Castbllani , en que este autor comunica sus pri- 

resultados, Maxwell- Adams adelanta la hip6tesis de una 

i patog6nica entre los Trypanosomas y la enfermedad del 

y Castbllani.— La enfermedad del suefio bajo el aspecto 
(Proceeding of the Royal Society, Noviembre 1908). 
b y Nabarro. — Sobre la enfermedad del sueno en Uganda 
ding of Royal Society, London, Agosto 1908). 
b, Nabarro y Greig. — Informe sobre la enfermedad del 
Proc. Royal Society London, Noviembre 1908). 
vell- Adams. — Trypanosomas, y enfermedad del suefio 
Med.journ., 16 Abril 1904). 

G. C. y F. Walker Moit.— Examen de los tejidos en un 
enfermedad del suefio en un europeo (Brit. med. joum., 
1 1904). 

on-Todd- Christy.— Trypanosomiasis humana en el Congo 
h Med. journal, 28 Enero 1904). 

rERSTAN y Linston — Los Trypanosomas de la enfermedad 
no en Uganda y Estado del Congo, comparados con el 
\o8oma gambiense (The Lancet, 14 Mayo 1901). 
. Sambon.— Sleeping Sickness in the light of recent Know- 
Journal of tropical Medicine, VI, 1.° Julio 1908).— Idem, Id. 
xiological Society, London, Discusi6n, 12 Die. 1903.— Idem, 
Journal of 'Tropical disease, m 15 Febrero y l.°-15 Mar- 
). 

AC— Un cas de maladie du sommeil a la Cote d'l voire (Ar- 
le Midec. navale, Febrero, 1904). 

'br y Weber.— Un caso de Tripanosomiasis en el hombre 
i. med. Woch., num. 24 , 1904). Tratase de un caso observado 
mropeo, probablemente infectado en Cameroun (Africa oc- 

i). 

Ienner. — Tripanosomiasis or sleeping-sickness in Sierra- 
(Journ. of Tropic, medic, VII, 16 Nov. 1904, pag. 849). 
fiGER.— Enfermedad del sueno en Togo (Arch. fiXr Schiffs.u. 
hygiene, VIII, Nov. 1904). 
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vo8 detalles aceroa de la estractura del partfeito. Un tercer 
caso (el cuarto, si se toma en cuenta como primero el de Nep- 
veu, citado en una nota anterior), fu£ deacrito por el Dr. Le 
Moal (1). 

Mas en el afio 1903, Castellani descabrid tambiln en la 
sangre y lfqnido elfalo-raqufdeo de individuos atacados por la 
llamada « enfermedad del suefio* an Trypanosoma, que consi- 
ders como agente produotor de dicha enfermedad, y cuyos ca- 
racteres bioldgicos parecfan, por tanto, distintos, asf como 
tambiln algunos caracteres morfoldgicos, de los propios del 
Trypanosoma gambiense (2). 

Ejemplares de la nueva especie fueron presentados por Sib 
Patrick Manson en la VII Seccidn (Medioina colonial) del 
Congreso internacional de Higiene en Bruxelles (Septiembre 
de 1903), con las propias preparaciones del Dr. Castelxani; 
y all! tuvimos personalmente ocasidn de observarlos (3). Cas- 
tellani habfa dado el nombre de Trypanosoma ugandense 4 
la nueva especie: Kbuse, que habfa sido su maestro en Bonn 
propuso el nombre de Trypanosoma Castellani. 

Poco despuls, Brumpt, auxiliar del Dr. Blanchard, Ca- 
tedrtftico de Parasitologfa en la Facultad de Medicina de Pa- 
ris, encargado de una misitfn cientffica en el Congo, documen- 
taba con nuevas observaciones las conclusiones de Castella- 
ni (4), afiadiendo imports ntfsimos datos, oomunicados en su- 
cesivas sesiones de la Sociedad de Biologia (1903 y 1904), 
sobre la estructura de los partfsitos, difusidn, epidemiologfa, 
transmisidn. 

Entonces tuvo su origen la duda de si la enfermedad febril 
observada por Forde, Ddtton, Manson, etc, y el Trypano- 



(1) Le Caducie, 20 Diciembre 1902. 

(2) A. Castellani. — {Journal of Tropical Medicine, 1.° Ju- 
niol903.) 

(3) V. Comptes Rendus del Congreso de Higiene, Bruxelles, 
Secci6n VII * discusi6n acerca de la « Enfermedad del Sneno » y 
4 Septiembre 1903. 

(4) Brumpt.— Soc. Biol. Paris, passim, 1904-1905. 



Digitized by 



Google 



- 15 — 

soma, que se considera como su causa (Trypanosoma gam- 
biense), deben conceptuarse distintos, respectivamente, de la 
enfermedad del suefio y del Trypanosoma Castellani, 6 bien 
si aqullla no representara mrfs que un primer perfodo ini- 
cial, un estado agudo transitorio, al cabo del coal, y en de- 
terminadas circunstancias, Uegarfan los enfermos & manifestar 
el cuadro clfnico de la enfermedad del suefio. Adhuc sub ju« 
dice, lis est. Muchas razones hay, sin embargo, para atenerse & 
esta tiltima interpretacidn. Trypanosoma ugandense (s. Caste* 
llani), debe, por tanto, identificarse con Tr. gambiense. 



n 



Esta breve resefia histdrica nos parecfa necesaria para abar- 
car rtfpida y someramente el desenvolvimiento de los estudios 
biol<5gicos acerca de los Trypanosomas. 

Sin detenernos mrfs en ella, vamos & examiner ahora en nna 
breve sinopsis los caracteres especfficos de las formas deter- 
minadas hasta estos tiltimos dfas deatro del glnero Trypano- 
soma, como parrfsitos de peces, batraoios, reptiles, aves y ma- 
mlfero8. 

Advertird, desde luego, que en la asignacidn de los nom- 
bres me permito algunas variacioneslinnovaoiones, con arre- 
glo Biempre & los m&odos adoptados por el filtimo'Congreso 
internacional de Zoologfa, y publicados muy recientemente 
por el ilustre Presidente del Comite internacional perma- 
nente para la Nomenclature Zooltfgica, Dr. Rafael Blan- 
chard (1). Demasiado desconocidas y desatendidas, sobre todo 
por los medicos, han estado estas reglas, que tienden & ajustar 
la taxonomfa zooldgica & un tipo uniforme, y nos parece opor- 
tuno dar el ejemplo de adoptarlas en bus inmediatas aplica- 
ciones. 



(1) Ragles internationales de la Nomenclature Zoologique, 
adoptees par les Congr&s internationales de Zoologie.— F. E. Eu- 
dbval, ed. (rue A. Dubois, 4), 1905. 
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I. Trypanosomas en los peoes: ( VALEKTfN, 1841, 
in Salmo fario). 

Gen. Trypanosoma (sintfnimo: Haematomo* 
nas, Mitrophanow, loc. cit.), desorito por 
Remak, Mitrophanow, Danilewsky, Cha- 
laknikow, La vera N, etc. (L), in Cobitis 
fossilis, Carassius vulgaris, Cyprinus car- 
pio, Perca fluviatilis, Esox, etc. 

1. Trypanosoma cobitis, 1883 (emend., Hoe- 

matomonas cobitis Mitroph.). 

2. Trypanosoma carassi (emend., Haemato- 

monas carassi Mitroph.). 

3. Tryp. Remaki (en Esox lucius). 

4. T. Danilewskyi (en CyprinuS car pio f Tin- 

ea tinea, Perca fluviatilis), (loc. cit.) 

(Tipo A Dimensiones medias: 25 rf 50 p largo X 2 
4 3 Vi ^ ancho; flagelo bastante largo (10 4. 20 jx)i mem- 
brana ondulante delgada, afeotando algunas vueltas de es- 
piral; micronficleo (centrosoma de Laveran 7 Mesnil, 6 
blefaroplasto), muy cerca de la extremidad posterior; re- 
produccidn (ag£mica) por segmentacitfn 7 produocirin de 
formas Trypanomosas Danilewsky.) (Dimensiones va- 
riables: formas peqnefias 7 grandee). 

5. Tryp. scylUi (Lav. et Mesn., 1902), en 

Scyllium canicula 7 Scyllium stellar e. 

6. Tryp. rajae (Lav. 7 Meskil, 1903), en 

.gen. Raja. 

7. Trypanosoma soleae (Laveran 7 Mes- 

nil, 1901), en Solea vulgaris. 

8. Tryp. flesi (Lebailly, 1904) (2) , en Fie- 

sus vulgaris. 



(1) V. Laveran et Mesnil.— Sur les H6matozoaires des poia- 
, sons marins (O. R. Acad. Sciences, CXXXV, 567- 570, 1901). 

(2) 0. Lebailly.— Sur quelqnes H6moflagell6s des Teltosttans 
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9. Tryp.gobii (Bbumptjt Lebailly, 1904) 
(1), en Oobius niger. 

10. Tryp. callionymi (Br. y Leb., 1904), en 

Callionymus dracunculus. 

11. Tryp. cotti (Bb. j Leb., 1904), en Coitus 

bubatis. 

12. Tryp. laternae (Lebailly, 1904), en Pla- 

iophris laterna. 

(B Tipo largo y gordo; dimensioned medias: 45 & 
70 (jl x 5 ^ 7 |x; flagelo corto: 5 A 8 6 10 pi; centrosoma 
(6 bicfaroplasto) mrfs gordo y algo alejado de la extremi- 
dad; los demtfs caraoteres pareoidoa & Iob del tipo anterior.) 

1 3 . Tryp. platessae (Lebailly , 1 904) , en Pla - 

tesa vulgaris. 

(C Tipo intermedio entre B y D, sin que haya nin- 
gtin cartfcter morfoltfgico particular de la especie.) 

14. Tryp. delagei (Bbdmpt y Lebailly, 1904), 

en Blennius pholis. 

15. Tryp. limandae (Br. y Leb., 1904), en 

Limanda platessotdes. 

(D Coerpo protoplifsmico corto y delgado; dimensio- 
ned: 20 & 25 jjl x 2 & 2 i / 2 [a; flagelo bastante largo, de 
12 & 20 ji.. Los caraoteres morfolrigicos de esta forma se 
aproximan notablemente & los del Trypanosoma letvisi. 
Kent, de los Ratones. Vlase mifs adelante.) 



marins (C. R. Acad. Sciences, t. CXXXIX, 10 Octubre 1904, p4- 
gina 676). 

(1) E. Bbumpt et C. Lebailly.— Description de quelques non- 
velles esp&ces de Tripanosomes et d'H6mogr6garines parasites dea 
. T616ost6ens marins (C. R. Acad. Sciences, 17 Octubre 1904, p&gi- 
na 618). 

a 
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16. Trypanosoma barbatulae (L£qer, 1904), 

en Cobitis barbatula L. (1). 

(E Trrftase do un Trypanosoma corto 7 grueao, cn- 
yas dimensiones son de 30 4 40 jx largo, comprendido el 
flagelo, por 4 4 6 (i ancho. £1 flagelo no llega tf 12 p. En 
el contenido intestinal de sangnijuelas que hayan chapado 
la sangre del pescado que hospeda este trypanosoma 
(gen. Cobitis) , Be encuentran 4 las diez y ocho horaa onoa 
caerpecitos protoplasmicos piriformes, sin flagelo, mis 
tarde verdaderas formas de Trypanosomas,) 

17. Tryp. granuiosum (en Anguilla vulga- 

ris) (2). 

(F Forma larga 7 delgada, de 65-70 jjl X 2 Vs'3 (&» 
con flagelo bastante largo, membrana ondulante 0107 dea- 
arrollada 7 protoplasma relleno de granulaciones; el Try- 
panosoma abservado en la sangre de las anguilas por 8a- 
BRAzfs 7 Muratet ha sido estudiado en sa proceso de 
multiplicacitfn in vitro por estos mismos au tores, resnl- 
tando idlntico al que Neal 7 Now (v. ma's adelante) de- 
mostraron por el Tr. leioisi.) 

(Aquf nos vemos precisados 4 menoionar el nuevo ge*nero 
Trypanoplasma , creado por Laveran 7 Mesnil en 1901 (3), 



(1) L. LtiGRB.— Sur les Hemoflagelles da Cobitis barbatula 
(Tr7panosoma barbatulae et Trypanoplasma varium).— (C. R. So- 
eUtt Biol. , 5 Noviembre 1904 , pag. 344.) 

(2) Sabrazes y Muratet.— ((7. R. Soc. Biologie, 16 Enero 1904, 
pagina 66.— Idem, Id.— SociUe" Lincesenne de Bordeaux, 38 Di- 
ciembre 1901 y Marzo- Julio 1902.) — (Gazette hebdomadarie des 
Sciences midicales de Bordeaux, 3 Agosto 1903.) — (Bulletin Soc. 
Scientif. d'Arcachon, 1902-1903.) 

(3) Laveran 7 Mesnil.— Sur les flagelles a membrane ondu- 
lante des poisons (genres Trypanosoma et Trypanoplasma). 
(C. R. Acad. Sciences, Paris, 24 Octubre 1901, 670-675). 
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(sin. rotatorium), que eneolntrase por lo oomfin en la san- 
gre de la raaa. Eete Trypanosoma es peqnefio, delgado, 
86 parece muoho 4 los Trypanosomas de los mamfferoe, 
y, sobre todo, al T. lewisi del rato*n, annque reoaerda 
tambten, por otros carac teres, 4 loa Trypanosomas delos 
pecea. Billet (loc. cit.) ha visto penetrar en los hematics, 
perdiendo au flagelo , alganos de estos Trypanosomas y 
ba demostrado su transformacirfn en el tubo digestivo de 
hirudineos del gen. Helobdella (H. algira). 

Por nuestra parte, consideramos esta forma oomo re- 
presentante nn perfodo evolutivo de la eapecie Tr. san- 
guinis, y precisamente como ana forma joven, destinada 
£ empeaar so deaarrollo endoglobular (en los hematf es del 
hn&ped vertebrado) para producir lnego f ormas libres co- 
rrespondientea 4 las que se conocen como caracteristicas 
de la eapeeie olrfaiea de Gruby. 

20. Try p. nelspruitense (Laveban, 1904), 

obaervado la primera ves por Theileb 
en Ranaa de especie indeterminada, del 
Transvaal (1). 

( C Trrftaae de una forma protozorfrica, larga y delga- 
da, alcancando hasta 70 \l, comprendido el flagelo; este 
tiltimo es, sobre todo, may largo, hasta 35 jjl Nficleo 
cjntrico. Recuerda, sobre todo, la forma TV. granulo~ 
sum de las anguilas.) 

21. Try p. mega (Everett Dutton 6 I. L. 

Todd, 1902), encontrado en la espeeie 
Sana trinodis, en Senegambia (2). 



(1) A. Layer an. — Sur nn Nouvelle Trypanosome d'une gr6- 
nouille (C. B. Soc. Biologie, 1904, t. LVII, 23 Julio, pag. 158). 

(2) I. Everett Dutton e I. L. Todd.— First Report on the 
Trypanosomiasis Expeditioa to Gambia (1902). (Liverpool School 
of the Tropical Medicine, Mem. XI, con 6 laminas, etc.). 

V. tambien: A. Broden ( Leopold vi lie , Congo). — Les Trypano* 
somes des Grenouilles.— (Comun. prelim., Arch, fUr Sch. nnd 
Tropenhyg., t. IX, Enero 1906, pag. 18, con I lamina). 
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22. Tryp. Karyoxeukton (fDEM fD., 1902), en 

el mismo hu&ped. 

(D Trrftase de dos formas muy parecidas, cuya dife- 
rencia estriba, segfin los autores que las han descrito, en 
esto: que Iryp. Karyoxeukton esta* caracterizado por una 
cadena de granulaciones que van desde el nficleo hasta el 
eentroBoma (blefaroplasto) , y que faltan en Tryp. mega. 
Por lo demrfs, dimensiones muy notables, formas muy vo- 
luminosas y gruesas. Nob parece muy dudosa la diferencia 
especffica de estas dos formas. Trrftase, segfin toda pro- 
babilidad, de variaoiones morfol<5gicas, en distintos mo- 
mentos, de la misma especie parasitaria.) 

23. Trypan, innominatum, n. sp. Phtaluga 

(descrito por el Dr. Lebredo, 1903, en 
la Bana) (1). 

(E Esta forma corresponde, muy probablemente, i la 
desoriia por Sergent bajo el nombre Tr., inopinatum. 
Sin embargo, sus dimensiones son mayores : de 42 rf 48 (i 
de largo por 2,60 rf 6 p. de ancho. Presenta un cuerpo del- 
gado, al oual se adhiere la membrana ondulante, ma's an- 
cha en la porcitfn media del Trypanosoma. Lfmite de se- 
paration entre el cuerpo y la membrana ondulante, pooo 



(1) Dr. Mario G. Lebredo.— Huespedes de infecci6n proto- 
Bo&rica (Bevista de Medic, y drug, de la Hdbana, 25 Noviem- 
bre 1903, pag. 488).— Dice literalmente el A. : cNo clasificamos al 
Trypanosoma de la Bana que hemos encontrado , por no corres- 
pond er a ninguno de los que existen en las obras de protozoarios 
que hemos podido examinar, pareciendose algo al Trypanosoma 
carassii, que se encuentra en determinados peces, 6 quiz as sea el 
Tr. rotatorium*. 

Con el m6todo de Romano wsky, dos tercios del Tryp. toman un 
color mas obscuro que el otro tercio , que es como vacuolado. La 
extremidad que corresponde a la porci6n mas blanca termina en 
una punta, no muy aguda, algo roma; y la extremidad opuesta, 
que corresponde a la porci6n mas tefiida, termina en una flagela 
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cientes de Ziemann, Lave ran, Mesnil, Hanna, Thi- 
roux, Sergent, etc., en la sangre perifcrica, en la me 
dula de los huesos y bazo. 

Cuerpo fusiforme, ditffano, con ndcleo finico esfcrico, 
extremidad anterior para determinados autores (Lave- 
ban), posterior para otros (Leger), terminada con un fla- 
gelo mis 6 menos largo; membrana ondulante, byalina, 
transparente desde el flagelo hasta cerca de la extremidad 
opuesta del cuerpo, terminando alii en correBpondencia de 
un punto cromrftico que se tifie intensamente con los co- 
lores mixtos de anilina. Dimensiones variables, medias en- 
tre 25 7 50 jx, con flagelo. Dos modos de reproduccidn. 

Esta forma tfpica, Trypanosoma sanguinis avium, de 
Danilewsky, ha sido observada luego en muohases pe- 
des de pharos. Ed. y Et. Sergent la han encontrado en 
Algeria: una vez, sobre 46 ejemplares, en Fringilla car- 
duelis; dos veces, sobre cinco ejemplares, en Sylvia airi- 
capilla; tree veces, sobre 10 ejemplares, en Hirundo (1). 

26. Tryp. Iohnstoni (Dutton y Todd, 1902, 
en Senegambia). 

( B Trypanosoma delgado, muy prolongado posterior- 
men te, con oentrosoma 6 cuerpo metacromtftico (blefaro- 
plasto) muy alejado de la extremidad, como en el Trypa- 
nosoma descrito por Roger y Oreffulhe en una parti- 
cular infeccirin de los caballos en Algeria) (2). 



(1) Ed. et Et. Sergent. — Sur les hematozoaires des oiseaux 
d'Alg6rie ( C. R. Soc. de Biologie, t. LVI , 80 Enero 1904 , pig. 132). 
En todas lasotras especies de aves examinadas, encontraron es- 
tos autores l 234 veces Haemogrtgarina , Haemamaeba relicta, da- 
nilewsky, Ziemanni. Las especies examinadas son : Sylvia vul- 
garis, Alauda cristata, Fringilla linota, Passer chloris, Lanius 
escubitor, Athene noctua, Tortur auritas, Merops apiaster, Falco 
tinnunculus, Columba livia, Pyrrhula, CaprimulguSj Luscinia, 
Coccothrauster. 

(2) Loc. cit. Dutton y Todd.— First Report on the Trypanoso- 
miasis Exped. to Senegambia, 1902. (Liverpool School of Tropic. 
Med.) 
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Hu&pedes de esta especie: 

Gfa. Estrelda y gin. Orythagra. 



i 



27. Trypan. Paddae (Laveran y Mesnil, 

afio 1904.) (En Padda oryxivora.) 

(Ha sido estadiado detenidamente por ThIroux, del 
Inetituto Pasteur, Paris (1), habiendo logrado transmitir 
el parrfsito A oanarios y otras aves; sin embargo, con re- 
sultado negativo en Columba 9 asf como en mamfferos 
(Ra tones y Ratas.) 

Esta especie no puede separarse , a* mi entender, del 
tipo oomfin del Trypanosoma sanguinis avium ma's que 
por caracteres secundarios. (V6asc el tipo A*) 

28. Trypanosoma Hannae, n. sp. mihi, 1905 (2). 

Ya Dutton y Todd (loc. cit.) en 1902 habfan descrito 
una forma parecida 4 &ta, observada por Hanna en 
Columba livia, & la cnal 70 doy el nombre de Trypano- 
soma Hannae. 

Parece oonstituir realmente, entre los Trypanosomas de 
las aves, un tipo aparte. 

(Tipo C Trrftase de un Trypanosoma cuyas dimen- 
siones son de 50 jx largo por 7 (a ancho, coezistente ea 
la sangre de Columba livia (y otras especies) con Halte~ 
ridium Danilewskyi. 

Esta forma es muy semejante i los Trypanosomas de 
la Rana, tipo A, en algunos de sus aspectos; el cuerpo 
parece igualmente puntiagudo A las dos extremidades, 
pero una sola termina con flagelo. 

El mismo autor (Hanna) describe tambiln otra forma, 



(1) Thiroux. — Sur on nouveau Trypanosome des oiseanx 
(C. R. Acad, des Sciences, t. CXXXIX, 11 Julio 1904, con 5 fig.). 

(2) W. Hanna (Liverpool). — Trypanosoma in birds in India 
{Quarterly journal of Micr. Sciences, t. XLVII, Diciembre 1908, 
pagina 483, con 1 lam. color). 
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pleta y definitiva por los mas recientea investigadoree: 
Ebich Martini, 1903 1904 (1); Mac Neal y Novy, 
afio 1903 (2); Laveran y Mesnil (3), Kalph Smede- 
lby (4), Castellani (5) y otros. 

F. Guitebas (1903) (6) ha observado en los ratones de 
la isla de Cuba an Trypanosoma, que indudablemeate debe 
identificarse con eeta eapeoie esparcida en todo el mundo. 



(1) E. Martini (Instituto de Enfermedades infecciosas, Ber- 
lin). — Vergleichende Beobachtungen ttber Bau and Entwickelung 
der tsetse und Rattentrypanosomen ( Zestschriffzum Sechzigsten 
Geburtstage von R. Koch, Jena, 1903, separ). (Con 2 laminas y 33 
figuras fotogr.). 

(2) Ward Mc Neal y Frederick G. Now.— On the cultiva- 
tion of Trypanosoma lewisi (contribut. to Medic. Research, etc., 
Michigan, U. S. Amer., Junio 1903, pag. 549. — Resumen en Bul- 
letin Inst. Pasteur, 15 Octubre 1903, pAg. 602). 

(3) C. R. Soc. Biolog., 22 Octubre 1904.— En esta comunicaci6n 
Laveran y Mesnil examinan la posibililad de la infeccion del ra- 
t<5n bianco por Try p. lewisi, parAsito que hasta entonces no se 
habfa observado (espontaneamente) en las especies M. rattus y 
M. alexandrinus. Los citados a u tores observaron dos veces la in- 
feccion. Muy probablemente estos ratones blancos habian sido 
puestos en jaulas juntos con ratones comunes , y de estos , algu- 
nos tendrian parAntos en la sangre. La transmisi6n deberia im- 
putarse probablemente a las pulgas 6 & los piojos. 

(4) Kalph D. Smbdbley (Laborat. patol. Univ. Cambridge, 
Inglaterra).— The cultivation of Trypanosomata (Journal of Hy- 
giene, t. V, 10 Enero 1905, pag. 24, con 2 laminas). 

(5) Aldo Castellani y A. Willey. — Observations on the 
•' j Haematozoa of Vertebrates in Ceylan (Spolia zeylanica, t. II, 

! Agosto 1904, pAg. 78, con 1 lamina).— En 25 por 100 de Mus decu- 

] manus en Colombo, esto3 autores han encontrado el Trypanoso- 

ma lewisi. 

(6) F. Guitbras. — (Revista de Medicina Tropical, de la Haba- 
; na, num. 4, Abril, 1903.) — Los caracteres del Trypanosoma en- 
contrado por Guiteras son: dimensiones, desde la extremidad an- 
terior hasta el pun to metacromatico (centrosoma de Laveran), 
4-5 jx ; desde este punto al nucleo , 9 p ; desde el nucleo hasta la 
extremidad del flagelo ,13 Vi M total cerca de 30 jj. por 3 7«*4 V« H- 
de ancho. Membrana ondulante, delgada, transparente. Endoplas- 
ma granuloso. 
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nados por Petrie ha quedado en observactfn durante dies 
meses, en apariencia de baena salud. La forma desorita 
por Bosc Be aceroa mas en sub caracterea morfbkSgicos i, 
la del Try p. leurisi. La de Petrie parece, por las dimen- 
siones indicadas, algo mrfs pequefia y delgada (1). 

En otroe pequefios mamiferos tambiln ae ban encon- 
trado Trypanosomas (en Cricetus f rumen tarius , Sper- 
mophttus, Sciuru8 } Myoxus avellanarius , etc.), debiln- 
dose interpretar con toda probabilidad estos parrfsitos 
como variedades de Tr. letcisi. 

Sdlo nos interesan, por presentar oaracteres especfficoe 
de algfin relieve, los Trypanosomas de los muroijla- 
gos (2). 

31. Trypanosoma vespertilionis } (Batta- 
glia, 1904). 

Esta forma ha sido estudiada en la sangre de Vesperu* 
go noclula por el Dr. Mario Battaglia (3). Sus carac- 
teres, eegfin los refiere este autor, son los siguientes: di- 
mensions, 12 4. 15 jx por 2 4 3 |x de ancho; la membra- 
na ondolante apenas visible; la lfnea que indica so borde 
ezterno se title intensamente con los m&odos clrfsioos, 
pero falta el flagelo. Este aparece en las formas jrfvenea 
de una fase reproductiva que el A. ha determinado, expe- 
rimentando con sangre de Vesperugo noclula infectada, 



(1) Bosc (loc. cit.) insiste sobre todo en poner de relieve que 
el centrosoma 6 micron&cleo posee verdadera textura nuclear, y 
quizas una sigDificaci6n energetica y funcional distinta de la que 
le asignan lo? demas autores. Veremos mas ad el a rite el valor 6 im- 
portancia de estas interpretaciones. 

(2) Ya Dionisi (Att. delta Soc per gli Studi sulla Malaria, 1899) 
y F. Tbstj (Bollettino delta Soc. Zoologica italiana, 1902) habfan 
observado Trypanosomas en los murcielagos; poro no ban dado 
descripciones de las formas encontradas. 

(3) Dott. M. Battaglia. — Alcune ricerche sopra due trypa- 
nosomi: Try p. vespertilionis, e Try p. lewisi (Annali di Medicina 
Navale, Novembre, 1904, Roma). 
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otros animates dom&licos, en los cuales produce la enfer- 
medad conocida con el nombre de surra (1). 

El Tr. evansi tiene muchos caracteres comunes coo 
el Tr. letvisi, pero so extremidad opuesta & la que lleva el 
flagelo no es pantiaguda, como en la especie que afecta al 
ratdft: al oontrario, es redonda 7 casi parece cortada. La 
situaci<5n del micronucleo 6 centrosoma (blefaroplasto 6 
caerpo metacromrftico del que toma origen el flagelo) no ea 
la misma tampooo en la una 7 en la otra. Difiere, por otra 
parte, el Tr. evansi del Tr. brucei, por no presentar en su 
cuerpo protoplasmicoe aquellos granulos cromrfticos que 
caracterizan & esta especie. La reproduction de Tr. evan- 
si, estudiada detenidamente en estos dltimos afios, sobre 
todo por Now, Mc. Neal 7 Hare (2) 7 otros, parece 
efectuarse tambiln por segmentation del tipo binario, 
pero sin formation de rosas por sucesivas biparticiones, 
7 prevalentemente longitudinal. 

Dimensiones medias del partfsito, 25 & 28 jx X I V2 H 1 * 
Piobable transmisidn por las moscas 7 tabanidos (g£ne- 
ro Slomoxis, Hcematopota, Tabanus) (3). 

35. Tr. brucei (Plimmer et Bradford, 1899; 
descubierto por Bruce, 1885). 



(1) V. Lingard. — - Report on horse surra, 1893. — - Idem. — The 
disease surra in solipeds and camels (The Veterinary Journal, 1894 
p&gina 174). — Cubby. — Report on a parasitic disease in horses, 
mules, and caribao in the Philippine Islands (The Veterinary 
Journal, LIV, 1902, pag. 292). 

(2) T. G. Novy, W. J. Mc. Neal, Ch. B. Hare. — The cul- 
tivation of surra Tr7panosome of the Philippines (Journ. of the 
Americ. M&dic. Associate 28 Mayo 1904). 

Cfr. tambien Y. D. E. Holmes. — Evolution of the Trypanoso- 
ma evansi (Journal ofCompar. Pathol, a. Therap., t. XVII, 30 Sep- 
tiembre 19j4). 

(3) Rogebs. — The transmission of the Trypanosoma evansi by 
horse flies, etc. {Proceedings of The Royal Society, London, 
LXVIXI, 1901, pag. 163). La cebra no presenta inmunidad para el 
Tr. evdnsi, como se crefa: cfr Gbothusen (Arch. f. c. u. Tropen 
Hygiene, 1903, num. 8) 
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lo) muehas granalacionee obfcoaraa, crorndfilas; oentroeo- 
ma en relation can el borde ezterno de la membrana on- 
dnlante 7 laego con el flagelo. Paribito del caballo, mulo, 
aeno 7 oebnu Tranamisitfn por. las picadurae de dfpteroe 
del gfa. Qlo8sina (O. morsitans), freenentfsimoa en Afri- 
ca (moBoa Tb«-Ts<) (1). 

36. Trypanosoma equiperdum (Doflein, 
1901 ; ainonimo, Tr. rougett. 

Descubierto por Rouget, Chauvrat, Schneider 7 
Buffard, 1899; agente patogeno de una enfermedad epi- 
zotftica oonocida deede mnchos afios con el nombre de 
dourine (durina), que Nocard afirma ^xiatir tambiln en 
Espafia(2). 

Tr. equiperdum se parece macho a* Tr. brucei. EI cen- 
trosoma (punto metacromtftico, blefaroplasto) se obaerva 
siempre con claridad, sin que en sub dimensiones, estruc- 
tura 7 aitnaoion se puedan advertir caracteres que le ha- 
gan distinguir del de Tr. brucei 6 evansi. No ha7 granu- 
laciones protoplrfsmicas, como en Tr. brucei. Muchaa ve- 
cea apareoe en la porcidn anterior del cuerpo de este Tr7 
panosoma una vacuola. 

Dimensiones: 25 rf 28 jjl largo (3). 



(1) Morel.— Existence de la ts6ts6 et du nagana au Chari (An- 
nates d'Hyg. et Mid. colon., VI, 2, 1908, pag. 264.)— Ziemann.— 
Ts6ts6 KraDkheit in Togo (Berlin, klin. Woch., n. 40, 1902.)— A. 
S. Head. —Tsetse -fly disease am on a mules in the Sudan (Joum. 
of com. Pathol., XVII, Sept. 1904.) —A. Balfour. — (Brit. med. 
Journal, 26 Nov. 1904.) 

(2) Nocard, loc. cit. t pAg. 6i6, t. II. — Havbmann, Hausmann 
7 Pfannjbmschmidt describieron por primera vez la enfermedad 
en 1821. — V. Hbbtwig: — Zur Beschftlkrankheit (Magazine fUr 
Thierkeilk, 1847, p&g. 873. — Viardot. — Considerations generates 
sur l'afection designed par les arabes sous le nom de «el dourin* 
(Journal de Midecine vtMrin. militaire, t. IV, 1865, 1866, pigi- 
na 587). — Saikt-Cyr.— La dourine (Journ. de M4d. veterin. } 1878, 
pagina 15). — Rouget. — Contribution & l'etude des Trypanoso- 
mas des mammiferes {Annates de VInst. Pasteur, 1896, p&g. 717). 

(8) Schneider 7 Buffard. — La dourine et son parasite (.Re- 
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una variedad de la 
ya por sot caraoten 
por la sintomatologfi 
fica que determina ei 
Uo; fiebre de lot cal 

Otras forma* de Trypanosomas, mi 
tingnibles de las precedentet por sot 
gicos, ban sido deecritas en determii 
de lot caballos, bueyes y dromedaric 
afioe. 

Roger y Greffulhe (1) obeerva 
hemoglobinfirico, en Algeria, on Try pi 
mensiones signientes: 22 & 26 j*. (con 
2 1 / 2 pi. Centrosoma may claro, aleja<3 
opuesta i. la del flagelo. Namerosas g 
pltfsmicas anteriores. Membrana ondi 
pliegaes. 

Los hermanos Sebgent ban obsen 
esponttfnea del dromedario; pero la c 
panosoma parece completamente id&i 
peoies Tr. evansi y brucei, con cara< 
uno y otro (2). 

Recientemente, Cazalbou ba comoi 
ciones acerca de otra infeccitfn espontd 
en el Sudrfn francos. Trtftase de un Try 
idlntico al Tr. brucei. La enfermedac 
ocasiona en los dromedarios, Utfmase ^ 
Mbori 6 enfermedad de la mosca, y sn manifestacidn clf- 
nica mtfs evidente esttf representada, como siempre, por 
ana anemia progresiva (3). 



irvr* avts 



iUUIK«U« 



(1) C. B. Soc. Biologie, 5 Mars 1904, pAg. 896. 

(2) Note prelimiDaire sur un Trypanosome des dromadaires de 
l f Alg6rie (C. B. Soc. Biol., 23 Enero 1904). 

(8) Cazalbou.— Note sur un Trypanosome du dromadaire an 
Soudan francais (Rapport). (Bull, de VAcadimie de Mtdecine, 80 
Junio 1903, p&g. 807.) 

Recientemente Rbnnes: Une trypanosomose nord-africaine (£u- 
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eri (Layer ah, 1902); 
leiler en una enferme- 
e lo8 bovfdeos en el 
Jete) (1). 

variofl caracteres, de 
Trypanosoma de 60 
(6 corpuaculo metaero- 
)1 nuoleo y, por tanto, 
[ que Laveran llama 
transvaaliense habla 
una forma distinta de 
i en la sangre de lot 
edan identifioane, tra- 
mismo parasito. 



biense, qae renne las 
\se Dutton, 1902, y 

tSTELLAKl (6 7V. CdS- 

903. 

osoldgiea de la Trips- 

vada en el hombre por 

de la enfermedad del 



», t. X, 90 deSeptiem- 
> l'inocalabilite da Try- 
M6m. Soc. Centr. mid. 

enfermedad epizo6tica 
, observada por Szbwo- 
ee dans l'extreme sad* 
AA>ril 1008), d is tint a en 
norfologf a del parasito 
cet. 

(Journal ofcomp. pa* 
ft R. Acad, des Scien* 
ihilliho.— ( Journal of 
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suefio, considerada como sucesidn de aqaella, no ha sido 
afin aoeptada por todos los pafcflogos (1), pero, sin em- 
bargo, la mayorfa de ellos consider* — justamente, i noes- 
tro entender — como demostrada la identidad del parrf- 
si to enoontrado por Castellani en Uganda, oon el qae 
los primeroB observadoree hab(an determinado en loa en- 
fermos de fiebre del Gambia. 

7k gambiense, asf en la sangre de los enfermos (for- 
mas bastante raras), como en el lfquido clfalo-raqoideo 
(observado despues de centrif ugacidn) y en los animates de 



(1) May recientemente, H. G. Plimmer (del Lister Institute, 
Londres) , ha dado cuenta de sus experimented Uevados a eabo con 
Trypanosomas de las dos yariedades (Note on the effects produced 
on Rats by the Trypanosomata of Gambia Fever and Sleeping 
Sickness , Proceedigs Boy. Soc. , LXXI V , num. 604 , 24 de Febrero 
de 1905), habiendo resultado que 14 ratones inoculados oon Try. 
panosomas procedentes de un caso de fiebre de Gambia, se infecta- 
ron rapidamente y manifestaron, a partir de la cuarta semana, gran 
cantidad de Tripanosomas en la sangre; al contrario, los ratones 
inoculados con Tr. procedente de un atacado de enfermedad del 
suefio no tuvieron nunc a formas de Tripanosomas en la sangre, y 
si 861o en el liquido cef alo-raquideo y medula , habiendo presenta- 
do ad em as un cuadro clfnico del to do distinto. Fundandose en es- 
tos hechos Plimmer , sostiene que se trata de especies diferentes. 

En contra de estas conclusiones estan las de Wolpbrstait y 
Liston (loc. cit.) , que habiendo experimentado con TV. gambiense, 
con la especie ugandense y con otros de otras partes , procedentes 
de casos febriles 6 cr6nicos en sus distintas f ases , observaron las 
mismas reacciones por parte de los animales inoculados, y carac- 
teres morfol6gicos absolutamente identicos en tod as las formas de 
par&sitos ; las de Dutton , Todd y Christy (Brit. med. journ. , 28 
de Enero de 1904), que han llevado a cabo sus investigaciones so- 
bre un numero considerable de enfermos (707 individuos , 49 con 
Tripanosomas) , y afirman que las mismas formas de Tripanoso- 
mas se encuentran en enfermos con sin torn as de enfermedad del 
suefio 6 sin ellos (perfodo prodr6mico , periodo agudo y febril) , y 
que los ratones inoculados con TV., procedentes de enfermos letar- 
gicos, presentaron formas de TV. en todo semej antes e identicos 4 
TV. gambiense. Brucb y Nabarro , Brumpt , confirman la prece- 
dente opini6n , que Lavbran y Mesnil sostienen en sus recientes 
publicaciones. 
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experimento inoculados, presenta loa caracteres siguien- 
tfes; dimensiones entre 17 X 1 V2 7 28 X 2-2 1 / i . La por- 
cirin libre del flagelo puede f altar; otras veces, al contra- 
rio, el flagelo representa 1 / 4 6 1 / 8 de lo largo del parasito. 
Membrana ondulante estrecha, delgada; blefaroplasto (6 
eentrosoma) bastante claro, aunque no parece llegar 4 las 
dimensiones, tiene en laa especies Tr. evansi, Tr. brucei, 
etcetera, extremidad opuesta & la del flagelo, de forma va- 
riable, pnntiagnda 6 redondeada; granulaoionea cromtffihis 
en el protoplasma; existe & veces una vacuola cerca del 
blefaroplasto. Multiplication por biparticitfn (existe pro- 
" bablemente una reproduoci<5n sexuada con ciclo evolotivo 
en otro ha&ped, hasta ahora desconocida). Traamisitfi* 
. probably por los dlpteros' del g6a. Qbssina (Q. pal" 

Ill 

Tres cuestiones se nos presentan ahora para resolver, y el 
examen de cada una de ellas y las conclusiones que nos parex- 
can oporto n as, debemos establecerlas sobre el fundamento de 
los datos anteriormente expuestos. Las tres pueden expresarse 
en esta forma: 

1° iQu^ relaciones existen y pueden ponerse de relieve 
entre las varias formas de Trypanosamas hasta ahora observa- 
das, y descritas como especies distintas? 

2.° ^Existe alguna relacitfn entre la forma Trypanosoma y 
las formas endoglobulares encontradas como parrfsitos del mis- 
mo hu&ped? iCurfl es la sucesi6n del oiclo evolutivo del glne- 
ro Trypanosoma, sobre todo en lo que se refiere i la repro- 
duction sexuada? 



. (1) El estudip mas oompleto de estos dlpteros , que ha llegado 
hasta hoy Ami conocimiento f es el de E. E. Austbn: A mono- 
graph of the Tsets6-flies (genus Glossina Westwood) basel on the 
collection of the British Museum (Londres, 1903, pigs. 320, con 9 
laminas). Se deseriben en esta Memoria detalladamente siete espe- 
cies de estos dlpteros (moscas tse-tse, g6nero Glossina)^ 
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^Paede establecerse boy dfa una < 
Trypanosomas dentro del coadro g 
lasmodromos? 

jlu 9 al ordenar en snointa sinopsis las a 
somas hasta hoy descri tas en los peoes,bat 
y mamiferos, nemos agrupado las formal 
nos serf a moy ficil ahora, adoptando y ha 
ooncepto poramente morfokSgioo, ponerd< 
res comnnes y las afinidades entre muchai 
dichas, las cnales, por tan to, no deberfan < 
como variedadcs de la misma especie. En 
que las 17 especies descritas en los peoes 
panoplasma) podrfan redocirse 6 seis for 
T. Remaki; B, tipo T. rqjae; C, tipo Tr. 
lagei; E, tipo T. barbatulae; F, tipo 2 
misma crftica y conseonente reduootfn < 
las especies parrfsitas de las demtfs clases 
do asf que, por ejemplo, entre los Try par 
feroe Tr. eransi y Tr. brucei, podrfan c< 
riedades adaptadas por las distintas condi 
biente y reacoiones del humped, de tal si 
tan peqnefias y secundarias diferencias de 
cedentee de la misma especie. 

Hay | sin embargo, una raztfn que nos i 
conceptos, y es que, tratrfndose de pards 
al harped es, segtin toda probabilidad , i 
especffica, los caraoteres morfoldgioos i 
ni oonstituyen criterio de bastante valor 
mas 6 separarlas; el criterio bioltfgico se 
seja — hasta que naevos datos no vengai 
asunto — conservar como especies distini 
que viven en huivped distinto (es decir, 

Bien es verdad que este criterio no pi 
tas formas de Trypanosomas de los mamff 
9% y Tr. brucei, Tr. dimorphon, etc., qu 
parrfsitos de las mismas especies de vertc 
caracteres morfoltfgicos, y no padiendo a 
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tedicho, hay que buscar las pruebas del valor especffico de es- 

taa formaa en otros argumentoa bioltfgicos. 

R. Koch, i este prop6sito (1), haee ana distincitfn absoluta 

entre dos clases de Trypanosomas de los mamtferos: pertene- 

Theileri, especies bien deter- 
icos son oonstantes y fijos (pa- 
rtferos, Tr. Letvisi, de los ra- 
ea); & la segunda pertenecen 
paDOSoma8 de los mamfferos, 
lede considerarse como defini- 
sitos cuya virulenoia es varia- 
afntomas distintos en hu&pe- 
)8 presentan caracteres morfo- 
loa de los de la forma espect- 
arrollan en un humped distin- 
(loc. cit), como ejemplos de 
daptabilidad biol<5gica, obser- 
irticular sobre Tr. brucei; en- 
iballo, enviados i. Berlin des- 
ron durante el viaje, de naga- 
\6-\a6). A las seis semanas de 
lo cay 6 gravemente enfermo, 
1 y muri<5 & los cuatro meses. 
loculados con au eangre, mu- 
antrario, la yegua se quedtf en 
Trypanosomas pattfgenos exis- 
>; I08 animates inoculados no 
& excepcitfn de nn perro que 
nejante diferencia, tan clara y 
ies, hubiera podido depender 
munidad de la yegua; mas la 
9 de ciertotiempo (tres meses 
a oon la especie pattfgena ex- 
nferm<5 tan gravemente como 
3, por tan to, que tratrfbase en 

Wochenschr., 1904, nftm. 47. 



Digitized by 



Google 



Digitized by 



Google 



48 



in la sangre del hn&ped vertebrado. Pe- 
frypanosomas en el interior de los he- 
trimer periodo de vida endoglobular con 
ibre en el plasma, y despuls de esta in- 
cen otra vez en los gl6buk>s, alcanzan 
as, hasta Uegar & la forma adulta, que 
plasma (d unida con los restos del cor- 
pa diferenoiada en el microgametoblasto 

de Hcemamceba Ziemanni (que Schau* 
5 Ziemanni) difiere en algo del prece- 
liferente produce, en esta especie, por 
ivisidn cariosdmica multiple (en el mos- 
pequefia8 f ormas de Trypanosomas, que 
biparticidn sucesiva y multiple, una se- 
>s delgados, que pueden consid^rarse 
ychete, correspondiendo i. la forma y es- 
lescrito8 bajo el nombre de Spirochete 
i remitente del hombre, y Sp. anserina, 
mas de Spirochete, asf como otras que 

de Trypanosoma, pueden ser transmit 
il vertebrado > y en la sangre de este uU 
como Trypanosoma 6 Spirochete, ya 
hematoblastos. Sucesivamente se deter- 
nos y masculinos. 

:>, que especies partitas comprendidas 
Esporoxoos endoglobulares , deben hoy 
s formas que afectao durante su evolu* 

1 hu&ped in vertebrado, sino tambi£n en 
Y que tienen todo el aspecto de flagela- 
tosoma. 

de estos descubrimientos, la especie Try* 
riLEWSKY pierde enteramente su unidad, 
por lo menos, se han confundido en ella 
al ciclo evolutivo de Haltcridium , que 
i Trypanosoma noctuce (en el hutaped 
aas del ciclo de Spirochete (antes He* 
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sdlo halltfbase en la sangre del batraoio sometido & la observa* 
ci<Sn la forma endoglobular correspondiente. 

8ugieren estos hechos argument® importante para dudar del 
valor de especie por la forma TV. inopinatum, asf como tam- 
bten por las demtfs formas encontradas en la eangre de los ba- 
iracios. En efecto, el hallpsgo unico 7 casual (en Kabilia Al- 
geria)] la contemporrfnea presencia de Th sanguinis (rotato- 
rium\ en sua formas com u nee, en las ranas de la misma re- 
gion; los caraeteres morf oldgicos de TV. inopinatum que refie- 
re Sergent (formas pequefias, con blefaroplasto, en extremo 
variable por dimensiones 7 situacidn, la mayor parte de las vo- 
ces muy cerca del nfioleo), haoen pensar que nos encontramos 
enf rente de formas jdvenes, probablemente de reciente infec- 
ci<5n, con nuevas generaoiones de origen sexuada, pertenecientes 
4 la especie cltfsica TV. sanguinis. Y, en realidad, no faltaban 
tampooo en las observaciones precedentes acerca de Tr. san- 
guinis, descripciones de formas parecidas, pequefias, en la san- 
gre de las ranas. Las formas gordas, con membrana ondulante 
muy desarrollada, quizes deban interpretarse oomo sexualmen- 
te diferenciadas para la sucesiva producci<5n de macrogametos 
7 microgametoblastos. Probablemente los quistes productores 
de microsporosoitos 7 macrosporozoitos, que se consideran (1) 
oomo caracterfsticas de la especie Lankesterella (Drepanidium) 
ranarum (2), 7 se forman peritidicamente , representan una 
fase partenogentftica de macrogametos 7 microgametoblastos 
(rejuvenecimiento), en el mismo hu&ped vertebrado, 7 no 7a 
on producto de fecundacitfn. 

En lo que se refiere & los Trypanosomas de los peces f una 
tentativa de L£g£b nos ha proporcionado la prueba de su evo- 
luci<5n (por lo menos de la especie TV. barbatulce, que debe 
tener grandes afinidades con TV. cobiUs de Mitrophanow, 7 
con el mismo TV. Remaki), en el tubo digestivo de hirudineos 
del g&a. Hemiclepsis. Falta, sin embargo, cualquier conoci- 



(1) LabbA, loc. cit., p&g. 74. 

(2) Y de los Hcemosporidios en general, g6n. Lankesterella, Ca- 
ryolysus, Hccmogregarina, Acystis. 
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GER8 (1), Chatterje (2) j otros autores 
una forma de partfsito endoglobular (Pi- 
re, encontrada en varios casos de 4sple- 
'de una enfermedad no bien definida 
le adquirir (quizrfs stem pre adquiere) el 
garacterfsticos de un Trypanosoma. 
i nos indican que una parte muy impor- 
trolutiva y oaracteres genlricos y especffi- 
omas queda para esclarecer; que desde 
rrfsitos relaciones estrechas con determi- 
lobulares, algunas de ellas consideradas 
>ecie8 en la sangre del hu&ped vertebra- 

revision completa de las formas de Try- 
i sobre el f undamento de estos resultados 
avestigacidn experimental, 
emos establecer, en el estado actual de 
os, una clasificacitfn de las formas Try* 
i en jus to relieve las relaciones de estos 
rmas afines en la eerie filogen&ica de los 
nos? 

nos que declarar inaceptable la clasifica- 
3E (3), £ la que nosotros nos referfamos 
io de Parasitologfa comparada en 1903- 

puramente morfoldgioo sobre el cual se 
ia secundaria concedida al grupo de los 
iderado como glnero de una tribu Acras- 
b al sub-orden Oltgomastigidce), alejado 
le las formas afines, como los •TricJiomo* 
j dfa en absolute adoptar el m&odo taxo- 



reliminary note on the development of Try- 
)f Cunningham- Leish man n Donovan bodies 

Kala-Azar. {The Lancet, 23 Julio 1904.) 
Cnero 1905. 
gie concrete , vol. L 

Edcuela de Estudios Superiores del Ateneo 
903-1904. — Parasitologfa comparada. 
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odmioo indicado y lot conceptoa quo ban preeidido i au cons- 
titucidn. 

DOflein (1) iios ha dado una olasificacirfn baatante racio- 
nal, y que, cod algunae modifioaciones, podrfamoa aceptar en 
au totalidad. Maa y por lo que ae refiere i, la aituaekSn da las 
fonnaa Trypanosoma y Trypanoplasma, ae noa preaentan da- 
das y dificultades de varia clase. Tenemoe que admitir qoe 
estos partfsitoa ban tenido so origen de fortnaa libres, quixds 
may parecidas y afinea & log aotualea Trichonomas (vaginalee 
4 intestinales) (2), seguu la interpretaoidn de Legbb, que con- 
aidera Trypanoplasma provisto de doa flageloe, oomo un Tri- 
chomonas qoe baya perdido doa de loa anterioree, y Trypano- 
soma como an Trypanoplasma que baya perdido au ultimo 
flagelo anterior (eensitivo). Las relaciones morfoltfgioaa y bio- 
ldgicaa de estas fonnaa con loa gfoeros Herpeiomonas, estu- 
diadaa por Pbowazeck (3), por el miamo Legsr (4) y otroe, y 
Orithidia (5), parecen comprobar la ezaciitud de eata opinitfn, 
tan claramente expresada por Legeb con estas palabras: 4 Loa 
directos progenitorea de los Trypanosomas (por lo menoa de 
aqu£lloa que poseen flagelo morfolrfgicamente anterior), deben 
buscarse entre loa Herpeiomonas, que oumplen todo au des- 
arrollo en el organismo de inseotos que no chupan la sangre 
de animates vertebrados (ejemplo: Herpeiomonas musas do- 
mesticcs); adaptacionea nuevaa demaestran ya las formaa de 
Herpetomonas que se boapedan y deearrollan en inseotos be- 
mattffagos. Un medio ambiente muy distinto, enriquecido por 
la sangre absorbida por el bu&ped, y por <ste digerida, debfa 
producir modificaciones importantea en el prooeao evolutivo 



(1) Loc. cit. y Protozoen, etc., 1901, Iena. 

(2) Por lo menos los Trypanosomas con flagelo morfol6gica- 
mente pouterior parecen derivar de estas founts. Es may proba- 
ble que hayan ezistido dos series fllogeneticas de Trypanosoma. 

(8) Die Entwickluiig yon Herpetomonas. (Arbeiten aus D. Kai- 
serl. Gesund., XX, 1904.) 

(4) C. R. Soc. Biol., 24 Die. 1904. 

(6) C. R. Soc. Biol., 1902. —Arch. f. Protistenkunde , II, 1903, 
p&gina ISO. 
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de 68tos parrfsitos,de8tinados, por fin, i. penetrar en el verte- 
brado de cuya sangre se alimentaba la especie hemattffaga in- 
vertebrada. Los Trypanosomas de la sangre representan, por 
tanto, una adaptation secundaria de un parrfsito primitiva- 

A - •_x._i«_-i * ^ntero-celtfmico de invertebrado, lo coal 

• qu6 deben volver tf este hu&ped primi- 
)0 su reproduction sexuada*. Pues bien; 
no8 admitir tambi&i estrechas relaciones 
i Hematozoos endoglobulares — hablo de 
no puedan aun considerarse como fases 
B8 Trypanosoma — , parrfsitos de los he- 
08, y e808 flagelados primitive men te in- 
jre de estos hu&pedes por la picadura de 
fagoe. Plasmodium y Laverania, por 
isiderarse — en su perfodo de evoluci<5n 
>re — como f ormas adaptadas y modifica- 
e, de tal suerte que hay an perdido todo 
a Trypanosoma (en su perfodo de dee- 
dfpteros e8 muy posible que esta forma 
^podrfamos seguir tomando como base y 
istincidn taxon<5mica el criterio morfoltf- 
lerpetomonas , Crithidia, Trypanosoma , 
ifiadiremos hasta el n. g6n. Spirochaete), 
i. un orden de una clase de protozoos en- 
i la que comprende las antedichas formas 
lecir, Iob unoe &. la clase Eagellata, los 
7xoa? 

te que los protozoos par&itos que consti- 
Bta nota, deben estar agrupados y com- 
in particular que, recordando la filogenia 
morfoldgicos que hacen de semejantes 
agelados, vaya unido, sin embargo, con 
y represente en ella un importantlsimo 
formas libres, de las cuales proceden to- 
la comprendidas. 



* 



Digitized b; 



fGoogJe 



Digitized by 



Google 




dfe 



HENDICONTI DELLA H. ACCADEMIA DEI LINCEI 

Classe dj sciense flsiche, nuiematiche e naiuraii. 
Estratto dal toL XII, 1* sem., serie 5 a , fasc. 12°. — Seduta del 21 giugno 1903. 



&> 



SULLA 



E 



IN ALCUNE REGIONI DELLA PENISOLA ffiERICA 
SUOI RAPPORTI COL PARASSITA DELLA MALARIA DMANA 



N O T A 



GUSTAVO PITTALUGA 



-H»-^^»-»- 



.BOMA 

TIPOGRAFIA DBLLA R. ACCADEMIA DK1 LINCKI 



PBOnUITA DEI- CAV. V. SALT1UCOI 

1903 



Digitized by 



eo<$r\ 



Digitized by 



Google 



Zoologia. — Sulla presenza e distribuzione del genere Ano- 
pheles in alcune regioni del la penisola Iberica, e suoi rapporti 
col parassita delta malaria umana. Note del dott. Gustavo Pitta- 
luga, presentata dal Socio B. Grassi. 

Dall'agosto al dicembre del 1902 ho compiuto, specialmente in Cata- 
logna, una serie di ricerche sulle manifestazioni locali della infezione mala- 
rica, delle quali rendo conto in un'altra Nota. Contemporaneamente, ho avuto 
modo di raecbgliere i dati relativi alia presenza & diffusione delle zanzare del 
genere Anopheles, non solo nel territorio della provincia di BarceOona, ma 
anche in quelli di Yalenza, di Madrid, di Guadalajara, e nelle isole Baleari. 

Queste osservazioni personali sono state continuate, in parte, durante i 
mesi scorsi del 1903 ; e se ad esse si aggiungono i dati fornitimi da medici 
e naturalisti spagnuoli, appunto in cotesti periodi di tempo ('), si pu6 dire 

Voglio cogliere questa occasione per ricordare e ringraziare il prof. Odon de Buen, 
xoologo deir University di Barcellona, che mi ospit6 per qualche tempo nel suo gabinetto ; 
il dottor Turrfc della Academia de Ciencias medicas de Cataluna, che mi fa largo di tanta 
eortesia; ed altri molti ai quali debbo notizie, aiuti e cooperazione. 
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eh*noi possediamo oggi una noaione generate 8ui rapporti fra la malaria aroana 
e il genere Anopheles Delia penisola iberica. la quale conferma interamente 
i concetti etiologici ed epidemiologic! sostenuti per primo da Grassi in Italia. 

Debbo qui ricordare come nel 1899, il dottor I. Macdonald, medico della 
Compagnia mineraria di Bio Tin to (provincia di Huelva) in seguito alle sco- 
perte sul ciclo evolutivo degli emosporidi della malaria, abbia cercato per il 
primo, in Ispagna, cotesti rapporti fra l'endemia e Tinfezione (nella parete 
intestinale e nelle ghiandole salivari) degli Anopheles. I risultati delle sue 
osservazioni comparvero successivamente sul Siglo medico di Madrid, e sul 
British Medical Journal ('); e furono poi riuniti in monografia (Parigi, 1902). 
Becentemente, al Congresso internazionale di Medicina di Madrid, ebbi grata 
occasione di osservare i preparati del dottor Macdonald e di avere da lui stesso 
altre informazioni. 

II suo campo di studio era limitato a quel la zona di aridi terreni me- 
talliferi nell'alto, acqnitrinosi a valle. compresa fra le mine di rame del Bio 
Tinto a nord d' Huelva, e gli sbocchi dell'Odiel e del Bio Piedras al mare. 

Nei limiti di questo territorio furono osservate poche locality indenni da 
infezione malarica, fra le quali si ricorda particolarmente la Play a de Punta 
Umbria^ dove le poche case si trovano in terreno arenoso e sembra che tutte 
le acque siano molto salate. fi singolare, tuttavia, che a pochi chilometri 
(non piu di quattro o cinque) da questa striscia di spiaggia, si trovino luoghi 
gravemente colpiti dall' infezione, come in generale le case e le capanne cir- 
costanti alia cosl detta martsma d'Almacete ed anche le vicine stazioni di 
carabineros (finanzieri). . 

Ad ogni modo, Macdonald ha trovato in questa e nelle poche altre loca- 
lity non malariche endemicamente, Tarie specie di Culex \ precisamente : 

1. Culex pipiens; 

2. * elegans ; 

3. » phylophagus; 

4. '■ spathipalpis ; 

5. » penicillaris. 

Invece, in tutte le locality colpite dalla infezione (sempre dentro i limiti 
sopradetti delta provincia di Huelra), ha trorato: 

1. Anopheles claviger (maculipennis) ; 

2. » pictus (pseudopictus, Grassi). 

Durante le stagioni malariche 1901 e 1902 egli ha eereato di stabilire, 

almeno in piccole zone, la percentuale di Anopheles infetti nella parete inte- 



C) Siglo Medico 1900, pag. 437 e 449: Investigaciones modernat tobre $1 p*l** 
dimo; ibid. 1902, 3 agosto, pag. 483. Brit. Kcd. Jour., 1900, I, pag. 270, e tti. 
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stinale e nelle ghiandole salivari ; i suoi dati non differiscono a questo pro- 
positi da quelli stabiliti ia Italia nelle regioni meridionali e in rapporlo 
eon le iafezioni esUoo-autmnali (dominanti, con gravi forme perniciose, 
di Huelva); ma debbo qui mettere in rilievo cbe, contrariamente a quanto 
trovarono alcuni ricercatori (per esempio il Testi in Italia, Grosseto 1901), 
Macdonald trovd rare volte i corpi di Ross negli Anopheles. Non gli parve 
posaibile metterli in rapporto con fatti epidemiologic!. 

AH* infuori delle osservazioni di questo autore, non si avevano che dati 
negativi, sulla coincidenza fra la distribuzione dei Culieidi in generate, degli 
Anopheles in ispecie, e la distribuzione della malaria umana, nella peni- 
sola iberica. 

Malgrado che i buoni lavori dottrinali di Q-il y Morte, professore all' Uni- 
versity di Valenza ('), e di Rioja y Martin, professore in quella di Oviedo ( 2 ), 
aveesero valso a diffondere in Ispagna la conoscenza di nuovi concetti etio- 
logici della infezione malarica, si ebbero solo, durante gli anni 1901-1902, 
tentativi di obiezioni, in parte anche fondate su pretese osservazioni. Tali 
quelle di Gonzalez Key ( 3 ) di Pascual de Sande ( 4 ), di Sarmento ( 5 ) etc., in 
parte radunate e commentate da Rodriguez Mendez ( 6 ). Io ho ad esse risposto, 
in vail punti del volume pubblicato neir occasione del XIV Congresso Inter- 
nazionale di Medicina Investigaeiones y estudios sobre el Paludismo en 
Bspafla, sopratutto con dati di fatto. 

Cos}, per esempio, mentre il dottor Pascual de Sande, sul Medico titular 
(loc. cit.) aveva asserito di aver accertata la mancanza di larve e di adnlti 
del genere Anopheles nei territori paludici del Rio Jarama (Moraleja ecc), 
io ho invece trovato raoltissimi Anopheles (anche infetti) appunto lungo le 
rive di questo flame, in provincia di Madrid. 

Nel 1901 furono raccolti dai dottori Huertas e Mendoza i dati relativi 
alia provincia di C&ceres (Estremadura). Questi autori rinvennero abbondan- 
tissime le specie: Anopheles claviger (sopratutto), A. pseudoptosis e A. super- 
pictus, osservarono V infezione in numerosi esemplari di quella prima, e con- 
dussero anche a termine un piccolo esperimento di profilassi meccanica, abba- 
stanza dimostrativo, di cui si di conto nel volume sopra citato ( 7 ). 

Dopo di queste non mi testa che a ricordare alcune ricerche di Betten- 



(*) El paludismo, Valencia, tipogr. del Mercantil valenciano, 1900. 
(*) Gonowimento del Oiclo evolutivo rompleto de lot pardsitos que originan en le 
hombre las Uamadas fiebres paludicat. Discnrao inaugural, Oviedo, 1002. 
(•) Rivista medica di LetfUa, 80 gennaio 1900. 
(*) El medico titular, settembre 1902. 

( N ) A mtdicina contemporanea, Lisboa, 20 e 27 gennaio 1901. 
(*) Gaceta medica Catalana, SO sett. -31 dicembre 1902; sopratutto v. pag 751. 
(?) El paludismo y su prophilatiis en la provincia de Gdceres, 1902. 
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court Ferreira in Portogallo ('); non mi consta che sieno state pubblicate da 
altri osservazioni positive in altre regioni. 

Le mie ricerche personali si svolsero dapprima nel territorio del basso- 
piano del Llobregat, flume che sbocca a circa 20 chilometri di distanza a 
8ud di Barcellona. II delta di questo frame si distende per oltre quindici 
chilometri dalle falde argillose di un terreno quaternario, che domina in tutta 
l'alta vallata, e forma i bordi del letto fluviale. I paesi di Prat de Llobregat, 
Cornell^, Viladecans, Gavfc, Castelldefels, sopratutti, situati nel piano, sono 
notevolmente malarici. 

Le condizioni idrografiche di questo territorio sono tipiche dei luoghi 
palustri. Verso il mare, stagni di notevole grandezza, con acque tuttavia dolci, 
permettono ancora la vita e lo sviluppo degli stadi larvali del genere Ano- 
pheles. Ma sopratutto questi si sviluppano nei paludelli e fossati che innu- 
merevoli s' incontrano al disotto della strada ferrata da Barcellona a Valenza. 

Durante il mese di agosto le larve di Anopheles erano numerosissime 
in tutte le acque superficial! ; diminuirono di molto nel mese di settembre : 
ma se ne trovavano di nuovo molte in ottobre. In seguito la diminuzione fu 
rapida : tuttavia si trovarono larre ancora nel novembre, npn mai pert nelle 
acque piii alte, sempre nelle piccolo raccolte foveali, ecc. 

Nelle vicinanze delle case (per esempio a Casteldefels dove ho avuto 
campo di compiere una piti accurata indagine per la cortese ospitalitfc del 
sig. Molinari, direttore di una fabbrica di materiali da costruzione), ho veduto 
spesse volte larve di Culex e larve di Anopheles nelle medesime raccolte 
d'acque, specialmente in piccole pozze, in tinozze e barili ripieni di acqua 
piovana. 

L' Anopheles claviger h di gran lunga il piii importante per cid che 
riguarda la trasmissione della malaria umana, sopratutto perch6 abita quasi 
sempre in contatto con i'uomo. Ma io ho trovato A. pseudopicltts e A. bifur- 
eatus nelle medesime locality Percid che si riferisce, appunto, alle condi- 
zioni dell' habitat, si confermano interamente le osservazioni tanto minuziose 
di Grassi, quelle di Ficalbi e di altri. 

Nel paese di Prat de Llobregat abbondano straordinariamente i Culex; 
al contrario scarseggiano molto gli Anopheles. Nella casa del medico del 
paese, dottor Salgot, fu trovato nel mese di agosto un solo esemplare di Cla- 
viger. Invece nelle case di campagna, pur non molto lontane, a un chilo- 
metro dal paese sono gi& abbondantissimi gli Anopheles. Questo fatto sembra 
dimostrare ancora una volta che gli Anopheles si allontanano di pooo dai 
loro focolari di origine. A questo proposito ricordo che il 27 settembre (1902) 
essendo disceso da quel sobborgo di Barcellona che si chiama la Bordetta, 
lungo il ramo finale del canale della infanta Carlotta, ho voluto esaminare 

( l ) Sezoet ou malaria (A Medicina contemporanea, Lisboa, numero 24-28, 1902). 
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le poche case disseminate lango le falde del Montjuich sino al cimitero, 
per cogliere i limiti di diffosione e di elevazione degli Anopheles e deter- 
minare se fosse possibile e facile la loro entrata in cittk da cotesta parte. 

Gettando un'occhiata sulla cartina da me disegnata cbe rappresenta il 
Delta del frame Llobregat, e che accompagna il volume gii citato, si vede 
bene come la roccia del Montjuich costittiisca un notevole ostacolo frapposto 
tra la cittt di Barcellona e il piano maiarico, cbe si distende a sud per 
oltre 25 chilometri. La costa del Montjuicb e ripida e scoscesa e mancante 
di case abitate. In quelle poche che circoudano il cimitero erano scarsissimi 
gli Anopheles e gli abitanti assicuravano che le zanzare non vi cagionano mai 
grande molestia. £ molto probabile che a cid contribuisca il gran vento di 
aperto mare che batte assai di frequente oontro coteste pareti del monte e 
per cui gli Anopheles non si sollevano e non si allontanano dai luoghi di 
loro diretta origine, nel piano irriguo pur non molto distaute. 

Quando si consideri adunqne che malgrado la poca elevazione del Mont- 
juich esso coetituisce una barriera che gli Anopheles non superano (per il 
vento; perche mancano le abitazioni e quindi le tappe ed il cibo; perchd le 
falde sono scoscese e roceiose), quando si aggiunga che la via del mare, verso 
il porto di Barcellona, b strettissima e frequentata soltanto dai eortei fonebri 
fra la citta e il cimitero ; non rimane aperta agli Anopheles della campagna 
di Llobregat che la via ad ovest, per il sobborgo di Sans, per introdurre 
in Barcellona qualche infezione presa di fuori. 

La qual cosa avviene certo con molta frequenza poiehfc di 11 entrano i 
carri che hanno percorso la strada di Castell de Fels e del Prat, ripetendosi 
il fatto tante volte osservato sulle vie che da Ostia, da Fiumicino, da Ponte 
Qalera, da Caste 1 Oiubileo ecc. convergono alle porte di Roma. 

Del resto debbo dire senz altro che anche nell' interno della cittit di 
Barcellona non mancano focolari, forse transitori, di Anopheles. Durante Testate 
quasi tutti i quartieri della citta- sono invasi da Gulex (Pipiens); non solo 
i piu bassi lungo la cosi detta Bambla (corso) ma anche la parte nuova 
(ensanche). Quando ebbi notizia della esistenza di vere febbri malariche nei 
soKborghi e auche nei quartieri della citta, rivolsi appunto le mie ricerche 
alia determinazione di cotesti focolai. Con Taiuto del personal e addetto alia 
oattedra di storia naturale del prof. Odon de Buen, che mi b doveroso i> 
cordare e ringraziare, trovai a piti riprese le larve degli Anopheles in alcnne 
acque mal rinnovate del parco e giardino zoologioo, situato a nord della 
citta (agosto e settembre); piti tardi anche in una vasca del giardino bo- 
tanico annesso all'edificio della University. 

Pochi Anopheles adulti mi furono portati, frammisti con molti Culex 
dairorto di una villa del sobborgo della Buonanova (calle Ganduxser, n. 131). 
Alcune femmine ibernanti furono trovate in seguito negli edifici militari pros- 
simi al parco. 
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Mi resta a dire brevemente della infezione degli Anopheles osservata in 
Castell de Fels. Un esame sistematico delle femmine (claviger) raccolte nelle 
abitazioni, fa eseguito solamente in Castell de Pels, ehe deve ritenersi daltra 
parte, come il punto pin malarico di tutta la costs. 

Dal 20 di agosto al 30 di settembre il corso della infezione degli Ano- 
pheles fa in proporzione discendente ( , ). Faccio notare sabito che i 200 
operai della fabbrica g& ricordata, del sig. Molinari, i quali costituivano, in- 
sieme con pochi impiegati della stazione ferroviaria, la totality degli abi- 
tanti di quella contrada, erano contemporaneamente sottoposti a ana cura 
non metodica, ma tattavia efficace per diminuire il namero dei parassiti e 
lo sviluppo delle loro forme sessuate nel sangue. Alia fine di agosto incon- 
travamo sopra 30 o 40 esaminati on Anopheles infetto nel tnbo dirigente, 
il che costitui8ce ancora ana proporzione molto considerevole e di sufficient* 
potenzialiU epidemica. Durante il mese di settembre diminuirono molto i 
Claviger nell' interno delle abitazioni, e diminui anche la proporzione degli 
infetti. In seguito a piogge abbondanti e nei giorni che segairono a ana 
prima inondazione del flume Llobregat ( 2 ) i claviger comparvero namerosi 
nelle case (in qualche laogo il fatto fu notato come ana vera invasione), e 
le femmine accompagnate da qualche maschio. Evidenteraente gli agenti 
meteorici determinavano l'inizio del periodo di ibernazione. 

In quel medesimo periodo scoppiarono molte recidive. Ora io mi doman- 
dava se cotesti fenomeni meteorici non potessero avere indirettamente una 
certa efficacia per la olteriore ripresa di brevi periodi epidemici di vere in- 
fezioni primitive. Alia fine di ottobre e poi nel novembre feci a qaesto pro- 
posito T esame delle glandole salivari di molti Anopheles trovati nelle con- 
dizioni suddette in una delle case dove avevano dormito persone con febbri 
recidive. Qaesto esame diretto, a fresco, per la ricerca degli sporozoiti nelle 
ghiandole salivari, rappresenta per cosl dire an semplice metodo clinico i 
cai risaltati spesse volte dabbiosi e difficili da interpretare mal servirebbero 
per una statistica, ma possono essere utili per avere appunto qualche dato 
sail* inizio delle nuove possibili infezioni primitive. Verso la fine di novembre 
io trovai realmente alcuni di cotesti claviger infetti nelle glandole salivari. 

Sebbene sia mancata in qaesto caso la ulteriore determinazione di an 
rapporto diretto fra questa infezione degli Anopheles e lo scoppio di febbri 
primitive, tattavia quel dato rimane a stabilire la possibility di questo fatto 
e la relativa importanza dei fattori meteorologici a cui abbiamo accennato 
poc'anzi. 

( l ) Parlo qui della presenza di Amfionti nella tunica dell* intestino e non della in- 
fexione delle glandole salirari. Non descriro i metodi che sono qaelli adottati da Grain 
(Vedi Studt di uno loologo sulla malaria, seconda edizione, 1902). 

(») Nel mese di ottobre; poiche nel dicembre se n'ebbe una maggiore, alia quale 
■i riferiscono le figure a pag. 135 e seg. del volume gia citato sul Padudismo in Spagna. 
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In Sampedor, paese del distretto di Manresa, appartenente ancora alia 
provincia di Barcellona, alto 450 metri sul livello del mare, e laogo di 
lieve malaria endemics, si sviluppd, durante i mesi estivi del 1902, una 
grave epidemia tifica e malarica insieme. Questo caso di Sampedor diede 
luogo a discus8ioni e polemiche locali dipendenti appunto dalla interpreta- 
zione di questi fatti epidemiologic! e delle loro cause. Io, recatomi sul luogo, 
ebbi a constatare che le condizioni idrografiche del territorio di Sampedor, 
e in particolare lo stato delle aequo superficial! nelle immediate ricinanze 
del paese, permettevano assai bene lo sviluppo delle larve dei Culicidi in 
genere, e degli Anofeli in ispecie. Trovai inoltre, nel mese di novembre, 
parecchi esemplari di claviger in alcune case del paese, e nelle sue vici- 
nanze anche di bifureatuz (27 novembre). 

Numerose ricerche furono fatte, durante la prima metk di ottobre, da 
me e dal dott. Pijoan nella provincia di Valenza, precisamente nei paesi di 
Carcagente, Tabernes de Valdigna, Gandia, Cullera, Favareta, e nei villaggi 
situati intorno alia grande laguna detta Albufera, cioe il Palmar, Catar- 
roja, Silla, Sollana, Alfafar ecc. Dappertutto trovammo i claviger molto ab- 
bondanti nelle case e nelle stalle. Debbo qui ricordare che in alcune gite 
compiute insieme col prof. Eduardo Bosck, zoologo della university di Va- 
lenza, trovammo esemplari di claviger i quali, sebbene non presentassero 
caratteri differenziali rilevanti, tuttavia raggiungevano dimensioni molto su- 
periori a quelle medie della specie (ll-ll'/s millimetri con la tromba), ed 
avevano le macchie dalle ali piii intensamente segnate. 

La macchia intermedia, sulle venule trasverse, appariva sempre com- 
pletamente biloba. 

Nel villaggio del Palmar, molto malarico, caratteristico perche intera- 
mente costruito di capanne sopra una rete di canali presso la Albufera, si 
trovarono Culex spalhipalpis ed anche parecchi Culex malarias (sinonimo 
Culex vexans). Sembra che i pipiens vi manchino affatto. 

Tutto l'esteso territorio tra la Albufera al nord, il flume Jucar, e al 
sud, sino verso Gandia, d occupato da risaie. Le uotizie storiche che si hanno 
da un lato intorno alle condizioni della malaria locale, da un altro lato 
intorno alia coltivazione del riso in questa regione, tendono a dimostrare 
che dacche quest' ultima ha preso un grande sviluppo, T intensity della 
infezione malarica & diminuita alquanto ( l ). Ebbi a questo riguardo anche 
notizie e dati personali dal dott. Luigi Comenge, Direttore dell'ufficio 
d'igiene di Barcellona. Tuttavia io faccio rilevare che le condizioni di in- 
salubrity per malaria sono ancora tali, in tutto cotesto territorio, da non 

C 1 ) In ana Topografia medica de Valencia y su zona edita nel 1879, il dott Gio- 
vanni Battista Petet y Vidal fornisce dati a qnesto riguardo molto importanti, relativi 
anche alia limitrofa provincia di Castellon de la Plana. 
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permetterci di indurre eke la coltivaaione del riso costituisca un beneficio 
per la salute pubblica. E d'altra parte gli stati larvali degli Anopheles, 
nelle acque delle risaie sono stati trovati da me in questi luoghi, come in 
Italia ed altrove. 

Anopheles, elaviger • bifweatu* adulti forono pure trovati, durante la 
prima settimana di ottobre in quantity considerevole nella stazione di Ahne- 
nara (prorincia di Castellon della Plana, ferroria da Valenza a Bareellona), e 
in molte case di Cihilches, ed altii luoghi della eosta. 

Popo piii tardi ebbi oeeaeione di recarmi, da Madrid, a eompiere alcuae 
oaservazioni nella prossimite di 8. Fernando, sul fiiime Jarama, che attra- 
versa la strada ferrata al km. 19-20. 

Insieme con lo studente di scienze natorali D. Luis Lozano, in due case 
nella prossimitit del Hume, circa un chilometro al di sotto della stazione 
ferroviaria (figg. 8 e 9) ho catturato, in giorm differeati, nn gran nnmero 
di elaviger (i qnali parevano perd gife disposti per la ibernazione). Le due 
case erano situate Tuna proprio all'alteaza della sponda del flame, a 20 
metri da questo, circondata di pozze d'acqna molto abbondanti; l'altra, in- 
vece, sulla eosta, che sale ripida per un trenta metri d'aitezza; ed & degno 
di osservazione che gli Anopheles erano molto pit abbondanti in qnesta 
seconda che nella prima, nella quale donniva tntta una famiglia. Di questa 
famiglia era ammalata di febbri, a forma terzanaria, la moglie del colono 
(l'esame del sangue fu poi praticato a Madrid: negatiro?); anche un bambino 
aveva avuto febbri intense e prolungate durante il mese di settembre. Degli 
Anopheles raccolti fu fiatto l'esame, in pit volte, nell'Ospedale generate di 
Madrid (reparto del dott. Huertas, e laboratorio diretto dal dott. A. Men- 
doza); soltanto uno fu trorato infetto nelle gbiandole salivari (18 ottobre), 
nessuno nella tunica dell'intestino medio. 

Osservazioni di qualche interesse ebbi pure occasione di eompiere nel- 
l'isola di Mallorca (Baleari), durante il mese di settembre 1902 (*)• 

Si debbeno al dott. Frames ( 2 ) alcune precedenti osservazioni sui paras- 
siti malarici in infermi delle vicinanze di Palma, capitale dell'isola. Ma che 



( l ) Per ci6 che rignarda i dati etorici sulle condizioni della malaria nelle Baleari, 
mi preme di ricordare qui sol amen te un libretto di Claudio Francesco Passerat de la 
Chapelle, medico deH % esercrto francese (1764), tradotto da poco alio spagnuolo: Reflexiones 
generates sobre la isla de Mmorca, su cHma t §1 genre de eida de eus habitants* y las 
enfermedadet que en ella reinan por el doct etc., tradpeaion. Maon, 1901, nel quale 
sono contennte molte osserrazioni veraroente interessanti. 

Un'opera egualmente degna di essere tenuta in gran conto e qnella di George Cle- 
gorn : Observations on the epidemical diaeases in Afenorca, from the year 1744, to 1749. 
London, 1753. 

(*) Notas sobre el micro-organismo de la malaria, in : Rev. balear de eieneias me- 
dicas, Palma 1890, pp. 236-238 etc. 
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io sappia, nessuno ayeva compiuto la rioeroa degli Anopheles e osservato i 
loro rapporti con la distribuzione della malaria nell'isola. 

Tanto nei luoghi visitati lungo la costa ai due lati di Palma e sulla 
strada di Felanitx sopra an terreno quaternario che si continua oltre i cinque 
o sei chilometri con una grande estensione di miocene superiore e medio, 
interrotto da striscie di alluvione recente che discendono sino al mare (vil- 
laggio di San Giorgio, torrente de Jueus, Ca' Republicans), quanto nel terri- 
torio di Alcudia e della Albufera al nord deirisola, io constatai la presenza 
del genere Anopheles, catturai numerosissimi esemplari di claviger ed alcuni 
di bifurcatus, ebbi modo infine di conferraare per la maggior parte i dati 
relativi all' habitat delle larve e degli adulti dei due generi Anopheles e 
Culex. A proposito della specie bifurcates debbo dire che i pochi esemplari 
esaminati (adulti), si avvicinavano raoltissimo, per i caratteri delle ali e per 
la dimensione, alia ?ariet& descritta dai Sergent in Algeria, e da essi clas- 
sificata come « bona species » sotto il nome di Anopheles algeriensis ( l ). In 
realty gli stessi Sergent ammettono che i caratteri distintivi siano molto 
lievi; aggiungono anzi che V Anopheles algeriensis pu6 considerarsi come la 
forma vicariante deM' Anopheles bifurcalus in Algeria. Essi fanno rilevare 
che i bifurcatus incontrati in Algeria (A. algerienses) sono pid corti dei pa- 
rigini ; ma questo carattere non ha grande importanza perche le cifre relative 
a quei primi non si discostano dai limiti minimi della specie ; piuttosto pos- 
sono riferirsi alia varieti nigripes, o a quelle forme intermedie a cui g& 
accennava Grassi, a pag. 118 della seconda edizione degli Studi di uno zoo- 
logo sulla malaria. 

I caratteri riguardanti le nervature trasversali anteriori e posteriori, 
addotti dai fratelli Sergent, non costituiscono dati sufficient! neppure per una 
variety, nonchfc per una specie. 

I soli caratteri che sembrano discostarsL alquanto da quelli fissi della 
specie bifurcatus^ sono quelli relativi alle setole mediane e angolari delle 
larve, giacchfc i Sergent hanno osservato tre volte sopra 46 coteste setole 
munite di ramuscoli o peluzzi. Questa proporzione non h sufficiente a stabilire 
il carattere con assoluta certezza. Noto che Grassi e Noe scrivevano a pag. 118 
deH'opera citata : « le larve (di bifurcatus) si distinguono dalle altre per l'as- 
soluta mancanza di ramuscoli sulle setole angolari, le quali sono perci6 atfatto 
semplici; setole mediali affatto semplici. Anomalamente tanto le une quanto 
le altre possono essere biforcate ; anche in questo caso pert le setole sono 
affatto sprovviste di ramuscoli o peluzzi » . 

Io non mi credo in alcun modo autorizzato a interpretare i pochi caratteri 
differenziali dei bifurcatus adulti incontrati nell'isola di Mallorca, come suf- 
ficient! alia determinazione di una specie, sebbene corrispondano interamente 

(') Aflnales de llnstitut Pasteur, 1902; e gennaio 1908. 
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a quelli descritti per Y Anopheles algerienris. Bitengo invece che posaa trat- 
tarsi di variety intermedia fira il bifurcatus e il nigripes, da cui secondo 
Staeger (1889) era venuto il nome a tutta la specie, appunto perch* molto 
frequente. 

In complesso, considerando bene i caratteri delle specie degli Anopheles 
proprt della penisola iberica, si rede come essi non possano contribute a 
quelle minuziose distinzioni di specie che hanno dato il modo a Theobald di 
arricchire smisuratamente la terminologia tassinomica. Non mi trattengo in- 
ter no a questo argomento perch e gifc il Bordi ( } )> ed altri commentarono e 
criticarono le conclusion] di cotesto autore. 

Bestano come specie sicure della penisola iberica le quattro che da Ficabi 
e da Grassi furono tan to esattamente desoritte in Italia, e cio6 Anopheles 
pseudopiclus, A. superpictus, A. claviger, A. bifurcatus. 

Debbo rilevare inline, che nella penisola iberica si trova il genere Aedes, 
il quale nd da Grassi, n& da Ficalbi, i state trovato in Italia. 



(') Contributions alia tistematica dei culicidi etc. (Bend. d. R. Ace. dei Lincei, 
7 dibembre 1902). 
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aujourcThui une question de vie ou de mort pour no- 
tre pays. 

Cest pourquoi, ne en Corse, appelea y exercer ma 
profession, j'ai cru devoir apporter cette contribution 
a l'oeuvre capitale. Je ne puis me dissimuler rinsuflfi- 
sance de mes efforts, mais j'espere obtenir Indul- 
gence que je sollicite en consideration des tr£s gran- 
des difficulty que prdsentait un travail complet sur 
une matiere aussi vaste et dont l'etude entre k peine 
aujourd'hui dans une phase toute nouvelle. 

En effet rien n'a ete prepare dans notre ile malheu- 
reuse pour l'etude du mal et des moyens de le sup- 
primer. Cest a peine si quelques travaux incomplets 
ont ete entrepris dans les premieres anndes de la con- 
qu£te. Les reclamations incessantes du corps medical 
de Tile, les savantes et pdrilleuses etudes du personnel 
des ponts et chaussees, tous ces efforts, toutes ces 
bonnes volontes, manifestes avec un devouement d'au- 
tant plus rare qu'il est sansgloire et sans profit, n'ont 
abouti a aucune determination serieuse de la part des 
pouvoirs publics. 

Recemment encore, alors que de tous les pays des 
missions scientifiques sont parties pour operer des 
recherches dans les contrees les plus lointaines, alors 
que Java, Madagascar, les c6tes arides de l'Afrique 
occidentale, ont re^u d'eminents visiteurs, la Corse k 
$i* heures du continent fran^ais, digne au moins d'un 



Digitized by 



Google 



Digitized by 



Good 



— 8 — 



J'ai trouv6 les plus pr^cieux renseignements au ser- 
vice des ponts et chaussees k Bastia et je remercie bien 
chaleureusement le personnel pour l'amabilite que 
tous ses membres ont mise k me faciliter ma tache. 

Les mddecins corses, dont plusieurs ont 6t6 mes 
maitres, m'ont donnd les conseils les plus 6clair6s et 
les plus bienveillants. Je leur dois le meilleur de mon 
travail et je leur adresse Texpression de mon 
affectueuse gratitude. 

Enfin, je dois ici rappeler le souvenir de mon oncle, 
le docteur Pitti-Ferrandi, sdnateur de la Corse. II d£- 
cida de ma carriere, et si la mort cruelle m'a priv£ de 
ses enseignements et de son affection, du moins sa 
chere memoire me sera toujours un exemple et un 
rdconfort. 
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Les unicistes affirment que le parasite est un et pr6- 
sente seulement des aspects divers (Laveran). Les par- 
tisans de la plurality au contraire. affirment avoir 
reconnu au moins trois especes distinctes d'hema- 
tozoaires. 

i° Le Plasmodium precox (des fievres estivo-au- 
tomnales). 

2° Le Plasmodium vivax (des fievres tierces). 

3° Le Plasmodium malariae (des fievres quartes). 

Quoiqu'il en soit, k l'examen du sang d'un palu- 
dden observ6 dans les conditions que nous avons di- 
tes, on constate la presence depetits £l£ments, arron- 
dis ou corps sph6riques, en rosace, en croissant en 
petits filaments ou flagella. Cest I'hematozoaire. 

Comment donne-t-il la fi£vre palud6enne. Ge n'est 
point ici le lieu de discuter des theories bien contro- 
versies. Mais il semble prouve qu'il ne produit pas de 
toxine comme les autres microbes pathogenes, et ses 
connexitds avec le globule rouge qu'il penfctre et d6- 
truit, suffisent peut-£treaexpliquer son action nocive. 

Mode de penetration dans le saner. — Le germe de 
la maladie ayant 6t6decouvert, il restait & demontrer 
comment il pouvait p£n£trer dans le sang pour y de- 
terminer les phdnomenes morbides. 

Ueatt. — Les premiers auteurs avaient d6j& songer 
k incriminer l'eau et depuis Hippocrate, Galien, Rha- 
z&s, jusqu'a ces dernieres annees, on a parte de cet 
agent de contamination. On publiait plusicurs obser- 
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villages approvisionnes d'eau de montagne n'en sont 
pas moins infestes. 

Disons pour terminer qu'en depit de toutes les re- 
cherches, on n'a pu retrouver l'hematozoaire dans 
l'eau et que les injections intra-veineuses d'eau ma- 
rdcageuse n'ont donne aucun resultat. 

Nous verrons pourtant par l'importance de la fi6vre 
typho-palustre quel est le r6le capital de l'eau dans 
les regions malariques et quelle utilite il y a k fournir 
celles-ci de sources reellement pures. 

L'air. — On a pense k incriminer l'air ; et la thdo- 
rie « tellurique » pretendit que les hematozoaires se 
formaient dans leb produits de putrefaction des ma- 
tieres vegetales qu'aux mois de l'ete le soleil desseche 
et decompose. Le germe se repandait alors dans l'air 
et le vent etait une cause active de la dissemination de 
la malaria.. 

On fut oblige de renoncer a cette theorie en parti- 
culier devant l'impossibilite de faire vivrele parasite & 
l'etat sec (Bignami). 

Les brouillards. — L'air humide charge d'eau ma- 
r6cageuse, les brouillards qui s'elevent au matin, au- 
dessus des regions malsaines, etaient considers 
comme jouant un r6le tres important, et des expe- 
riences furent entreprises pour le demontrer : Buch- 
ner soumit 16 individus pendant 70 jours & des inha- 
lations tres longues d'air charge d'eau pulverisee re- 
cueillie dans les marais pontins. 

11 n'obtint aucun resultat. 
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II fallait done chercher un v£hicule qui fit p£netrer 
directement le parasite dans le sang et e'est alors 
qu'on songea au moustique. 

Les moustiques. — On savait d£j&que la filariose se 
propageait essentiellement par les moustiques et que 
les filaires de Thomme subissent dans le corps de ces 
insectes une phase de leur evolution. On chercha done 
dans cette voie et Manson, Ronald Ross, en Angle- 
terre, Laveran, Blanchard en France, Grassi, Celli, 
Bignami, Bastianelli en Italie, d'autres habiles expe- 
rimentateurs sont parvenus k d£montrer la r£alit6 de 
l'hypoth&se avanc£e, k appuyer les theories sur des 
faits v£rifi£s, k donner enfin la preuve que le germe du 
paludisme penetre dans le sang humain par un inter- 
mediate capital et peut-etre unique, le moustique. 

D'ailleurs l'idee d'une pareille contamination etait 
fort ancienne et sans avoir besoin de citer les auteurs 
(King, Laveran), e'est en Corse une notion popu- 
late bien souvent exprimee, que celle de la coexis- 
tence du mauvais air et des moustiques et de In- 
fluence pernicieuse de ceux-ci. 

Mais il faut arriver aux travaux de Manson et de 
Ronald Ross, pour voir affirmer le r6le preponde- 
rant des moustiques dans l'histoire du paludisme. 
Depuis une serie enorme de travaux a apporte la lu- 
miere la plus complete sur ce probleme qui est au- 
jourd'hui, on peut le dire, completement r6solu. 
Pourtant la t&che n'etait pas simple et ies difficul- 
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t6s paraissaient insurmontables. De graves objec- 
tions furent immSdiatement soulev6es. Pourquoi 
observait-on le paludisme dans les endroits oix il y a 
peu ou pas de moustiques et pourquoi n'en obser- 
vait-on pas la oix leur nombre est considerable. Ainsi 
au Sierra-Leone, en Afrique, on ne sait pour ainsi 
dire pas ce que c'est qu'un moustique et la fievre y s6vit 
pourtant avec intensity, et en Italie des localites ou 
ces insectes fourmillent sont absolument indemnes. 

Enfin comment expliquer les acc&s de paludisme 
observes au cours des ddfrichements, des travaux de 
terrassement, comme au moment du percement de 
Tavenue de TOp6ra k Paris, ou des travaux de TEx- 
position de 1900. 

Nous pouvons dire tout de suite quelles rdponses 
victorieuses la th6orie trouva bient6t k faire 4 ces 
objections : 

D'abord Ronal Ross, dans le Sierra-Leone, mime k 
Freetown, a trouvS une quantity considerable de 
moustiques appartenant k la variety silencieuse mais 
seule dangereuse, dans une centaine de petites mares 
entourant la ville, et Grassi, dans les pays italiens 
que Ton d6signait, n'a point trouvS cette mime va- 
riety, mais seulement la variety bruyante et inoffen- 
sive du cousin vulgaire. 

A la troisieme objection, plus sSrieuse, on r^pondit 
que la terre soulevee et composde de toute sorte de 
detritus, est un excellent receptable pour les eaux de 
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esp&ces. La plus commune est l'Anopheles claviger de 
Grassi. II prdsente & d^crire, une t£te, un thorax, un 
abdomen. 

La tete porte deux yeux, k facettes, gros, deux an- 
tennes, une trompe grande comme la moitiS du corps, 
sur laquelle on remarque une fine gouttiere abritant 
les crochets qui doivent percer la peau de l'homme. 

Le thorax, arrondi et ramass6, porte les ailes et les 
pattes ; les ailes ont des £cailles qui, epaissies en 
quelques points, forment les taches que Ross a signa- 
ges. Les pattes, au nombre de trois paires, sont tres 
longues et tres fragiles. 

L'abdomen, mince et allongd, est formd de 8 an- 
neaux. 

Reproduction. — Les femelles d£posent leurs oeufs 
en forme de bateau a la surface des eaux stagnantes. 
Deux jours apres, les larves 6closent ; elles subissent 
des mues et grandissent rapidement. Puis du 12* au 
15* jour, apres avoir pass6 par l'6tat de nymphes, ces 
oeufs sont devenns des insectes adultes qui 20 a 25 
jours apres peuvent op^rer une nouvelle ponte de 
200 oeufs environ. Thdoriquement, on peut 6tablir 
que tous les 50 jours environ. 

La i re g6n6ration produira 200 oeufs dont cent 
femelles qui pondront chacune 200 oeufs ; 

La 2* g6n6ration produira done 20,000 oeufs ; 

La 3* g6n6ration 2,000,000 oeufs ; 

La 4* g£n6ration 200,000,000 oeufs ; 
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quelques plantes vertes, ce qui est tout & fait la ca- 
ract£ristique de la ftadula Corse. 

Mccurs du moustique adulte. — Le male anopheles 
n'est pas outille pour piquer l'homme, il se contente 
de sucer les herbes de son marais ou de sa flaque 
d'eau dormante. La femelle beaucoup mieux arm£e 
pique tres volontiers les hommes et les animaux, et 
suce leur sang. Les moustiques ne s'doignent guere 
de leur lieu de naissance et le vent ne les entraine 
jamais k des distances tres grandes. 

Leur pullulation est surtout active en 6t6, et en 
Corse particulierement, on ne les voit guere que de 
mai & novembre. Les hautes temperatures sont tres 
favorables & leur 6closion. 

Pourtant ils redoutent le grand soleil, et si la cha- 
leur leur est necessaire pour naitre et vivre, ils aiment 
pendant le jour, se cacher dans les buissons frais, les 
arbres, les grottes ; ils se reposent alors sur les murs, 
les pierres, le feuillage dans une attitude caracteris- 
tique qu'il est important de connaitre. Tandis que le 
culex reste avec le corps parallele au mur auquel il 
s'accroche, TAnopheles dans une direction perpendi- 
culaire a ce mur, semble vouloir y piquer sa t£te. Ce 
fait, rapproch£ de Tattitude des larves,donneune ex- 
cellente indication pour diflferencier k Toeil nu F Ano- 
pheles et le Culex. 

Ajoutons, d'apres les recherches des Am^ricains (Ho- 
ward), que la notedonn£e par le sifflement de l'Ano- 
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tres grand nombre dans le sang des vieux paluddens 
ou des cachectiques. 

Le moustique vient alors piquer le malade et se 
gorge de ce sang charge de croissants et de flagella. 
Ceux-ci penetrent dans son estomac et prennent eux 
aussi la forme sph£rique. Mais tandis que la moitid 
d'entr'eux ne subit aucune modification, Pautre moitte 
pousse & sa surface des petits prolongements qui se 
detachent et vont p6n£trer en les fecondant, les corps 
restds spheriques ou « macrogametes ». Les petits 
prolongements sont appel£s « microgametes », et les 
corpusculesqui les supportent « microgam6tocytes )). 
Le macrogam£te fecond6 constitue un « zygote » qui 
apres s'6tre enkystd dans la paroi de Testomac du 
moustique, va donner naissance & ces ddments en 
forme de ver ou sporozoite, que Tanopheles ddposera 
directement avec sa salive, dans le sang humain pour 
produire la fievre. 

Ainsi s'acheve par une generation sexu£e, ou « spo- 
rogonie » revolution de rhematozoaire qui passe de 
Thomme au moustique et de celui-ci au premier, 
sans jamais cesser d'£tre parasite et sans jamais vivre 
k Tetat de liberty 
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Regions f>alustres. — A la base du cap Corse se 
trouve Bastiaqui regardant la mer k Test, est sdparee 
a Touest du golfe de Saint-Florent par une haute 
montagne et au sud de la plaine onentale par une 
colline sur les dernieres croupes de laquelle est bati 
le faubourg insalubre de Saint- Joseph. De ce fau- 
bourg on a la vue sur une region tres vaste qui se 
profile au loin entre la mer d'une part et la chaine 
centrale d'autre part, jusqu'& Bonifacio, sur une lon- 
gueur de 150 kilometres et une largeur variant entre 
6 et 20 kilometres. 

Cette plaine, sillonn£e par endroits de petites ondu- 
lations, limitant entre elles les lits des nombreux 
torrents qui descendent dela montagne, est extrdme- 
ment fertile. Les jardins maraichers, fes vignes, les 
cereales, les orangers y les oliviers, les c£dratiers, les 
palmiers y viennent avec la plus grande facilite. Le 
climat est tres chaud, comparable a celui de la Sicile 
ou du nord de TAlgerie. 

Geologic — Au point de vue geologique, les ter- 
rains appartienncnt de Bastia a Alistro & Tepoque 
quaternaire ; galets, argiles ; sables au bord de la mer 
et depots d'alluvions au fond des vallees. D'Alistroa 
Urbino, terrains tertiaires, marne, gres grossiers, 
d'Urbino au Travo, de nouveaux terrains quaternaires 
et du Travo a Bonifacio, terrains granitiques, sauf en 
deux points Favona et Solenzara, qui dependent du 
systeme Eocene. 
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Mais quelle que soit la nature des terrains, le sous- 
sol, argiles ou marnes, est toujours constitu£ par une 
couche irapermdable qui favorise la stagnation des 
eaux de pluie ou d'inondation. Une autre zdne imper- 
meable est form£e par le tassement de racines et 
autres debris v£g6taux, dont le feutrage oppose un 
obstacle infranchissable & \k filtration des eaux. Cet 
humus, tr6s hygroscopique, reconnaissable dans les 
tranches du chemin de fer & sa coloration noire, se 
charge d'humidite et sous Tinfluence des grands 
soleils d'6t£, donne naissance k ces epais brouillards 
du matin, auxquels les pay sans attribuent une si fu- 
neste influence. 

Les Marais. — Favoris£s par lespluies, les divaga- 
tions de torrents irr£guliers et imp6tueux, le voisi- 
nage de la mer, les caracteres du sol et de la c6te, les 
mar6cages se sont formes en grand nombre et cou- 
vrent environ i o.ooo hectares de leurs eaux stagnantes, 
infectant a peu pres la totality des plaines. 

Ces marais forment sur la c6te"orientale un long 
chapelet s£par6 de la mer par une mince bordure de 
sables, surmontee de dunes. Cette bordure est inter- 
rompue en de nombreux endroits par des « foci », 
estuaires, embouchures de cours d'eau ou d'£tangs, 
dont le regime est fort important dans la formation 
des marais. Les s£cheresses, en et£, r6duisant les tor- 
rents k un debit insignifiant, sous Tinfluence des 
vents du large, qui sont en Corse plus forts que les 
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vents de terre, il s^tablit au niveau des foci, des 
barres de sable. Celles-ci interceptent l'dcoulement 
des eaux fluviales qui se rdpandent alors dans les 
terres environnantes. 

Pendant Thiver au contraire, les torrents grossis- 
sent subitement et emportent la barre ainsi form6e. 
La mer entre alors dans les foci et les remplit. 

Enfin les marais en bordure sur la mer sont ali- 
ments par les vagues que la tempSte jette par dessus 
les dunes, ou bien comme dans Tdtang del Sale, en 
vertu du principe des vases communicants, les infil- 
trations marines, gagnent & travers les sables du lit- 
toral les bassins voisins et les alimentent sans cesse. 
On voit done la n6cessit6 de diviser les marais en : 
i° iMarais salins, en communication permanente 
avec la mer ; 

2° Marais d'eau douce, alimentds seulement par les 
torrents ; 

3° Marais mixtes ou saumatres. 
On attachait 'auparavant la plus grande impor- 
tance & ces divisions, et Ton attribuait aux marais 
d'eau douce et surtout aux marais saumatres, une 
noscivit£ plus grande qu'aux marais salins. Cette 
notion, qui avait provoqu6 des id£es inexactes sur 
les conditions de d6veloppement du germe, 6tait 
cependant tres juste et s'appuyait sur ^observation. 
En effet, les marais salins garantis par leur salure 
et l'egalit£ de leur niveau, n'ont eux-m£mes aucune 
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autre ftcheuse action que celle de faciliter sur leurs 
bords g6n6ralement indGcis et peu abrupt s, la forma- 
tion de bassins aptes & recueillir les eaux de pluie, et 
oix vont naitre facilement les anopheles. L'eau sal6e 
est en effet un milieu ddfavorable & Tdclosion des 
moustiques. D'ailleurs sur la c6te orientale les ma- 
rais salins proprement dits sont assez rares. Les 
principaux sont Tdtang del Sale, et certains marais 
avoisinant Porto-Vecchio. 

Les marais d'eau douce longent le plus souvent les 
bords des torrents dans la profondeur des valines, de 
telle sorteque parmi celles-ci, quelques-unes ont une 
aussi facheuse renommde d'insalubritS que les marais 
de lac6te(Golo, Tavignano, Fiurmobo,Leamone,etc.) 

Mais les plus etendus sont les marais saumatres, 
quicouvrent plus de 6.000 hectares, et les principal 
sont les 6tangs de Biguglia, Diana, Urbino, avec leurs 
ddpendances. 

Ces Stangs alimentds pendant la saison chaude par 
les eaux fluviales exclusivement, et en hiver, apres la 
disparition de la barre, aussi par l'eau de mer, n'ont 
pas un degr6 de salure suffisant pour s'opposer k la 
production des moustiques. Pour Tdtang de Biguglia 
pr£s de Bastia, le service des Ponts et Chauss6es a 
Stabli que la salure varie entre 1,2 et 2 pour 100, alors 
qu'en M6diterran6e les chiffres doublent. Mais ces 
6tangs sont profonds et poissonneux, conditions defa- 
vorables au d6veloppement des anopheles. Malheu- 
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reusement leurs bords sont peu relev£s et presenten 
sur de grandes etendues des quantity innombrable: 
de ces petites flaques saum&tres, a v£g£tation active 
et dont l'eau croupissante est un milieu de predilec- 
tion pour les insectes malfaisants. 

'Population, ^ace. — La Corse est peuplee de 
260.000 habitants, sur les quels si Ton excepte Bastu 
et Ajaccio, 5 k 6,000 & peine habitent le littoral. 

La Race primitive rattachde par Merimde & unc 
origine celtc-ligure est fixee depuis 3 h 400 ans pai 
Tapport considerable d'el£ments arabes, sarrazins 
espagnols et italiens. 
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La Corse a-t-elle toujours et£ d6sol£e par le palu- 
disme ? 

II semble tout cTabord que le mal n'a jamais 6t£ 
aussi grave et aussi general qu'au siecle passe. Aux 
temps les plus reculds, Thistoire des Corses se perd 
dans l'obscurite, et c'est k peine si Ton a des donn£es 
vraisemblables sur les £venements de l'ere romaine. 
11 est pourtant certain que le littoral, aujourd'hui a 
peu pr6s inhabite sauf en 6 ou 7 agglomerations, 
heureusement plac£es, etait au moment de Toccupa- 
tion romaine peupld par la majority dei habitants de 
Tile. Les Phoc£ens y (onderent au milieu dune vaste 
plaine aujourd'hui presque ddserte, une ville, Aleria, 
qui, detruite par les Carthaginois, puis par Scipion, 
fut reconstruite par Sylla. Sa population 6tait dit-on 
de 100,000 ames et les ruines qu'on en a decouvertes 
attestent une prosperity considerable. 

Dans la plaine de Marana pres de Bastia, la ville de 
Mariana fut fondle par Marius vers Tan de Rome 653 
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et il en subsiste aussi des mines importantes.D'autres 
villes considerables florissaient sur le littoral et la 
plaine orientale dtait renommde pour sa fertility et sa 
culture. On ne trouve contre ceci que les doteances 
de Sen£que qui trouvait la Corse oix il 6tait exile, 
trop eloignde de Rome et de Tempereur, et les Corses 
mal accoutumds k la servility et & la corruption. 

Mais plus tard les incursioqs sarrazines, les troubles 
de la p£riode carlovingienne, les guerres que les 
Corses soutenaient d£j& contre leurs oppresseurs, 
ddtruisirent cette prosperity et il est & peu pres 6tabli 
que les villes d'Aleria et de Mariana disparurent vers 
Tan 880 de notre ere. 

Cependant la plaine ne fut pas abandonee et 
j'emprunte ici imon savant maitre M. Letteron, pro- 
fesseur au lyc£e de Bastia, la discussion de l'existence 
de la Malaria depuis cette 6poque jusqu'a son appari- 
tion certaine en 1499- 

« En 1252, dit M. Letteron, T6v^que d'Aleria faisait 
tous ses efforts pour repeupler cette ville oix il rdsidait 
lui-mSme parce que la population trop faible ne pou- 
vait r£sister aux attaques des pirates et des seigneurs 
voisins. Si la Malaria avait exists alors de ce c6te, 
comme aujourd'hui, l'6veque n'aurait assur£ment pas 
eu lapenseed'inviter lesToscans & venir s'etablirdans 
sa ville £piscopale. II eut plut6t Emigre lui-mSme 
comme on le fit plus tard. 

« On peut en dire autant de Mariana. Ni cette 
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pendant la seconde moiti6 du xv e siecle que la plaine 
de Mariana a commence a £tre infestde ainsi que les 
villages voisins. » 

D'ailieurs, Pietro Cirneo, chroniqueur intelligent 
et fidele, qui 6crivait en 1 506 parle, k peine a quelques 
reprises de la fievre, qui, si elle eut eu la funeste 
importance d'aujourd'hui , aurait autrement attire 
son attention. II dit que la population s^levait a 
500,000 ames et Filippini apres lui ne cite que des 
foyers isoles et ne parle pas du paludisme comme d'un 
fl6au 6tendu k toute Tile. 

Cependant le mal prenait a mesure de Textension 
et depuis le xvn 6 siecle tous les gouvernements en 
Corse ont song6 k le combattre. Le gdnois Spinola 
ordonnait des plantations d'arbres. Theodore rend 
des d6crets en ce sens. 

Mais les Corses combattant pour leur liberty, exce- 
d6s par les cruautes des Gdnois, cultivaient de moins 
en moins les terres fertiles de la plaine et se rdfu- 
giaient dans les montagnes inaccessibles. Et lorsque 
Paoli tentait ses glorieuses entreprises pour assurer a 
son pays Tind6pendance et la tranquillite, la malaria 
accentuait ses ravages pour ne plus cesser depuis, de 
s'accroitre. 

En I799,le conventionnel Barr6re,dans un discours 
sur l'etat de la Corse, deplore les malheurs de ses 
habitants et Tincurie de la m£re-patrie. Blanqui, au 
xix c siecle, declare dans un rapport 4 TAcaddmie des 
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sciences, que la question de Tassainissement est une 
question de vie ou de mort pour notre ile. 

Nous verrons plus loin quel est aujourd'hui notre 
etat miserable. 
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Le Paludismc en Corse 

Particularity 



Les Moustiques. — lis fourmillent en Corse. Dans les 
regions palustres, ils sont en si grand nombre qu'ils 
ernp£chent les cultivateurs de dormir et leurs piqilres 
incessantes sont tres souvent un veritable supplice. 

On les rencontre & toutes les altitudes. Nous les 
avons trouv£s en plaine,a mi c6te*dans les montagnes 
mdme ou Ton a observe des cas de flevres p&lustres 
_ qui semblaient auparavant inexplicableSi Lespaysans 
qui les connaissent et les redoutent ont vu leurs 
nymphes dans les eaux stagnantes sous forme de 
minuscules grumeaux blanchatres ; ils endistinguent 
deux especes, les petits insupportables par leurs 
piqures etleur sifflement, qu'ils nomment ^arapicchi s 
et de plus grands moins offensifs et peut-etre moins 
stridents, les zanzale s de 1'italien Zanzara* 

Je tt'ai pas fait en Corse de recherches k ce sujet, 
n'ayant pas, au moment ou j'y 6tais, de connaissances 
Pitti-Ferrandi j 
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particulieres sur la question. Mais un entomologiste 
distingu6 M. Fertan, capitaine k Bonifacio a commu- 
nique & M. Laveran le r£sultat de ses recherches au 
cours d'une endemie palustre qui a s£vi avec la der- 
niere intensity sur la garnison de Bonifacio, pendant 
Tann6e 1900. 

On avait imprudemment bati un casernement en 
plein marecage, et on y avait logd deux bataillons 
d'infanterie ; les hommes ont 6t6 tellement eprouvds 
par la maladie, qu'on a et6 oblige d'£vacuer le caser- 
nement qui se vidait tous les jours par les envois 
incessants a l'h6pital, en convalescence, ou au cime- 
tiere* 

Voici Ce que dit M. Laveran sur les envois de M. 
Ferton : 

(( La ville de Bonifacio est salubre* mais a proxi- 
tnite se trouve un grand nombre de locality dans 
lesquelles Tend^mie palustre sdvit avec force. Le camp 
de Monte^Leone et la batterie de Bocca-di-Valle sont 
de ce nombre. 

(( Les moustiques rectieillis k Bonifacio 6taient tous 
des culex ; au contraire, dans les Schantillons recueil- 
lis au mois de septembre au camp et a la batterie* les 
Anopheles 6taient nombreux, il s'agissait dans tou9 
les cas de femelles d'Anopheles claviger gorgees de 
sang. La recolte des moustiques ayant 6t6 faite dans 
les corps de garde, on s'explique facilement ce r£sul- 
tat : les males qui tie sucent pas le sang penetrent 
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rarement dans les habitations, d'autrepart les femel- 
les gorgees de sang se laissent prendre facilement. 

« Au commencement d'octobre, les Anopheles 
claviger ont ete encore trouves en grand nombre au 
camp et k la batterie. A la fin de ce mois ils sont 
devenus rares, on ne trouvait plus que des culex. C'est 
aussi k cette epoque que Ton voit disparaitre les fie- 
vres de premiere invasion. » 

M. Andr6 k Ajaccio n'a trouv£ que des culex, dans 
les marais febrigenes de Campo-di-Loro. Mais il sera 
facile de faire de nouvelles recherches et des recoltes 
fructueuses en se conformant aux prescriptions de 
Tlnstruction de M. Blanchard. (Bulletin de I'Acade- 
mie de Mddecine. Rapport au nom de la Commission 
du Paludisme, 13 juillet 1900). 

La Maladie. — En Italie ou les conditions cosmi- 
ques sont, & peu pres, celles de ce pays, les medecins 
divisent, Tannde au point de vue qui nous occupe, eft 
deux p£riodes : 

i°Une periode 6pid6mique qui s'etend de juillet a 
ddcembre, c'est alors que se produit la fievre de pre- 
miere invasion dite estivo autommale, r£mittente> 
grave 5 

2 Une periode end£mique, de Janvier k juin all 
cours de laquelle le paludisme ne fait pas de nouvelles 
victimes, mais continue a se manifester chez les indi- 
vidus primitivement atteints. On n'observe alors que 
les formes attenuees, rdgulieres. 
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£n Corse il y a une l£gere difference dans la limite 
des pdriodes, l'end^mique s'etend de fin novembre a 
mai, et l'dpidemique de juin & novembre avec un 
maximum d ? intensit£ pour les mois de septembre et 
d'octobre. Une statistique assez ancienne dressee par 
un mddecin militaire a Calvi donne une idee assez 
exacte de la progression du paludisme pendant la 
saison dangereuse : 

Le 15 juillet il y a 3 palud£ens en traitement a Tln- 
firmerie ; 
Le 15 aotit, 21 ; 
Le 31 aotit, 32 ; 
Le 19 septembre, 59 ; 

Puis les chiffres d£croissent et au premier decern- 
bre il n'y a plus de malades. 

Les laboureurs, les vignerons, les muletiers, les 
chasseurs^ les employes de chemin de fer, en somme 
les cultivateurs ou toutes les personnes obligees de 
vivre a la plaine, sont naturellement plus atteints 
que les montagnards. 

Lesenfants sont plus sensibles que les adultes et 
plus sujets aux formes graves. Le sexe n'a point 
d'influence. 

La race n'en a guere non plus et l'acclimatation ne 
semble pas se produire. Les registres des infirmeries 
militaires que j'ai consultes a Ajaccio, a Corte, &Bas^ 
tia ne donnent aucun avantage numGrique au contin^ 
gent corse pas plusqu'au contingent continental, pour 
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les fievres de premiere invasion. On trouve seulement 
pour le premier plus de fievres tardives provenant 
d\ine infection ancienne. 

Les formes de la maladie sont assez exactement 
celles d£crites par les Italiens dans les marais pontins. 
D'abord la fievre estivo-automale revet en Corse un 
aspect a peu pres uniforme. C'est toujours au debut 
le type gastro-bilieux, vomissements, agitation ex- 
treme, maux de t£te violents, teinte jaunatre de la 
peau, temperature entre 39 et 40 . 

Les accidents pernicieuxsont frequents. On observe 
tous les types mais le comateux algide pr£domine. On 
n'en voh guere qu'a la p£riode £pidemique, et dans 
Timmense majority des cas, ils sont pr£c£d£s par des 
acces intermittents simples. Ils surviennent tres rare- 
ment d'emblee. 

Les fievres tardives de l'hiver et du printempssont 
tres communes et particulierement tenaces. Les fievres 
quartes sont les plus nombreuses, mais on voit tous 
les types, tierces, combines, irr£guliers. L'an6mie est 
la suite infaillible de tous ces accidents et la cachexie 
palustre est frequente surtout chez les enfants. Les 
formes larvees sont loin d'etre rares. 

Les paludeens ancmies nc resistent guere aux mi- 
crobes pathogenes. Les suppurations et les gangrenes, 
les maladies infectieuses, leseprouvent incessamment. 
La pneumonie, la diphtdric, la rougeole, la scarla- 
tine, la variole sont en Corse a l'etat endemique. Mais 
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c'est avec la fievre typhoidc que le paludisme s'asso- 
cie le plus volontiers et les cas de fievre typho-palus- 
tre ont une frequence desastreuse. II n'y a pas de loca- 
lity, ou cette maladiene fassede nombreuses victimes, 
et elle redouble de gravite aux mois d'automme. 

II est facile d'en montrer la cause. Les principes 
dementaires de Thygiene dtant inconnus dans notre 
pays, les linges souillds sont laves a la montagne dans 
les torrents, pres des villages. Ces torrents apres un 
cours rapide et peu etendu, descendent en plaine ou 
ils servent presquc exclusivement & la consommation 
des cultivateurs. On pense bien que les microbes les 
plus dangereux fourmillent dans une eau pareille. 

A Porto- Vecchio, l^pidemie survenait tous les ans 
au mois d'octobre et on verra qu'elle £tait cruelle par 
ce fait que la ville, ayant et£ approvisionnee d'eau pure, 
la typho-palustre disparut et la population en 5 ans 
passa de 2.825 au chiflre de 3.015 habitants. 

A Saint-Florent, dans la vallee du Nebbio, l'adduc- 
tion d'eau potable a fait disparaitre I'infection et la 
duree moyenne dc la vie est passce de 26 a 33 ans en 
peu de temps (1). 

Nous trouvons dans ces faits des indications pr£- 
cises de la necessite qu'il y a d'approvisionner les 



(1) Le r'octeur Feydel a analyse Feau que boivent en plaine 
les liabitants du Nebbio. II y a trouve du coli-bacille en quan- 
tise. La typho-palustre sevit dans tout le Nebbio avec intensite. 
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regions palustres d'eau vraiment pure. Car si I'eau 
n'est pasle vdhiculede l'hernatozoaire, elle est certai- 
nement le grand facteur de ces redoutables epidemies. 

Traitement. — II est tellement 6ludi6 et connu 
qu'il serait superflu d'en faire ici l'objet d'un chapi- 
tre special. Voici pourtant un court apenju de la ma- 
niere dont on Ta pratique et dont on le pratique en- 
core en Corse, en dehors des mddecins. 

Ses habitants depuis un temps immemorial ont 
fait usage pour se gu£rir de la malaria, de toute sortes 
d'herbes et de racines. L'absinthe, la petite centau- 
ree, la rhubarbe, la gentiane sont encore employees 
sous forme de d£coct£s ou de vins. Le poivre, les 
bains sulfureux, la poudre de chasse, une infinite 
d'autres produits ont joui et jouissent de reputations 
diverses comme febrifuges. 

La quinine n'a 6t£ employee que vers 1835, encore 
l'a-V-on fait avec une extreme prudence puisque les 
paysans, encore aujourd'hui, prennent mal volontiers 
1 gram, de quinine & la fois et ne se soumettent aux 
hautes doses que sous la menace d'accidents perni- 
cieux. Et puis, on avait signale une infinite de con- 
tr'indications qui n 7 ont aucune raison d'etre, maisqui 
ont cr£6 autant de critiques et de repugnances & Ten- 
droit du medicament. 

Cependant on commence aujourd'hui a se soumet- 
tre aux n£cessit£s du traitement . Un grave ecueil reste 
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k supprimer. Cest la cherte du produit en Corse. 
Dans nos villages, si pauvres, on demande facilement 
20 sous d'un gramme dc sulfate de quinine. Or, 
comme la fievre frappe le plus durement les cultiva- 
teurs misdrables qui frequentent la plainc, on congoit 
que les resistances & une medication active sont par- 
fois insurmontables, et le r6le du m£decin devient 
alors singulierement restreint. 

Ce qui rend plus importantes encore ces conside- 
rations d'ordre economique, c'est la tdnacite des fie- 
vres palustres. Souvent les malades, d£courag£s par 
de longs mois de freddi infructueusement traites 
abandonnent Temploi on^reux de la quinine, d£cla- 
rent que leur organisme accoutum£ au medicament 
ne saurait en ressentir d6sormais aucun effet salu- 
taire et ont alors recours aux pratiques moins coil- 
teuses de Tempirisme le plus extravagant. 

Or cette accoutumance n'existe pas (Treille), et il 
faut au contraire, nous le verrons, prolonger l'usage 
de la quinine longtemps apres la gudrison. 

Mais il y a des cas rebelles qui malgr6 les doses les 
plus fortes et les mieux administr£es ne subissent 
aucune amelioration. Pour ces cas, on a donn£ en 
Corse Tarsenic et le quinquina avec les meilleurs r6- 
sultats. On a ainsi cr£6 sur place un grand nombrede 
specialites pharmaceutiques qui ont Tavantage de 
regulariser et de soutenir Temploi du medicament. 

Sur la quinine prise a titre preventif, il n'y a pas 
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decides au travail ne descendent plus k la plaine 
qu'avec repugnance. Lasses, epuises par le mal, les 
cultivateurs qu'on accuse injustement de paresse n'y 
sement et n'y recoltent plus que ce qui est strictement 
necessaire a leur vie miserable de tous les jours. 

Ainsi Carlotti assure que le paludisme, en Corse 
prive la terre de plus de 800,000 journees de travail 
par an, et Ton voit sans peine quelles funestes conse- 
quences pour la prosperity materielle du pays, en- 
traine Tabandon des plus fertiles regions de Tile. 

Sur la ligne de chemin de fer qui traverse les con- 
trees malsaines, on est oblige de renouveler le per- 
sonnel des gares a peu pres tous les trois mois, pen- 
dant la saison chaude, et le plus souvent apres ce 
temps les employes h bout de force *et de sante sont 
assez gravement atteints pour ndcessiter leur envoi en 
conge, ou du moins leur affectation & la ligne de 
montagne. 

(( Aleria, dit Merimde, en parlant d'une ville au- 
trefois florissante, n'est plusqu'un amasde mines au- 
tour desquelles se sont groupies quelques maisons. 
Aussit6t apres la moisson, le village devient desert et 
la fievre attend immanquablement quiconque s'avise- 
raitd'y passer la nuit. Lorsque je visitai Aleria, je n'y 
trouvai qu'un vieillard soufireteuxque les propridtai- 
res paient pour garder leur ble renfermd dans les 
maisons. Le fort et meme le poste des douaniers 
etaient abandonn£s. 
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« Pourtant la terreest tres fertile et Ton peutjuger 
de la bont6 du sol a la hauteur et a la vigueur du ma- 
quis qui couvre tous les endroits ou la charrue n'a 
point passe depuis peu. » 

Depuis Merimee, les choses n'ont pas change, et 
je ne connais rien de plus attristant que le spectacle 
de ces plaines si fertiles et si desol£es, dont les fruits 
qu'on y recueille, a dit Gaudin, « sont toujours m6l6s 
& des semences de maladie ou de mort. » 

Voici d'ailleurs des chiffres aussi doquents que 
toutes les descriptions etjesouhaiteraisqu'ils inspirent 
de salutaires reflexions et de definitives resolutions a 
ceux qui ont la charge de nos jnt6r6ts. lis concer- 
nent la dur6e moyenne de la vie dans quelques loca- 
lity Corses, les unes proprement palustres, d'autres 
salubres, mais habitues par des palud£ens, enfin dans 
des villages absolument indemnes. 

Au lieu de 35 ans la dur^e moyenne de la vie est a . 

i° Aleria locality palustre, de 23 ans 6 mois ; 

Saint-Florent, 26 et depuis les travaux 33 ; 

Porto- Vecchio, 29 ans ; 

Biguglia, 22 ans 8 mois ; 

2 Vescovato, locality salubre habitue par des palu- 
cUens, 27 ans 2 mois ; 

Cervione, 31 ans 1 mois ; 

Corte, j 1 ans 4 mois ; - 

Bastia, locality salubre, sauf le quartier de Toga et 
le faubourg de Saint-Joseph, 30 ans 3 mois ; 
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3° Piedicroce, localite indemne, 41 ans 6 mois ; 

Campana, 39 ans 4 mois. 

Pour terminer d'aussi lamentables constatations 
il faudrait citer les nombreux auteurs qui accusent le 
paludisme d'etre une cause importante de sterilitd et 
d'avortements . 

Tout ceci se passe de[commentaires et ddmontre la 
ndcessitd d'entreprendre sans tarder les travaux d'as- 
sainissement. 
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derivation de 4 kilometres de long entre le Golo et cet 
e tang. 

Ce canal abandonne depuis le commencement du 
siecle a ete cure et desormais entretenu dans ces der- 
nieres annees par les soins des Ponts et Chauss6s. II 
rend de grands services. 

2 Le second Empire a fait un fosse de drainage 
analogue dans les plaines de Tavagna et de Casinca. 
II est aujourd'hui en assez mauvais etat. On avait 
aussi cr£e & Aleria un vaste etablissement agricole 
tres bien entendu, le penitencier de Casabianda, qui 
commengait k donner d'excellents resultats bien qu'on 
fut oblige de l'&vacuer aux mois d'ete a cause de la 
mortalite trop grande de ses habitants. Mais des rai- 
sons deconomie l'ont fait supprimer. II est main te- 
nant a peu pres abandonne et n'est plus guere habits 
aujourd'hui que par un r£gisseur malade et des culti- 
vateurs k la journee. 

5 De nos jours les travaux d'assainissement ont fait 
le sujet d'etudes fort bien faites par les ingdnieurs des 
Ponts et en particulier MM. Bourguougnon, Delpit 
et Lefebure avec la collaboration savante et d£vou6e 
de MM. Agostini, Puccinelli, Sorba, Aimo et tant 
d'autres. Ces etudes etaient fort dangereuses puisque 
aucun de ces messieurs n'a 6chapp6 au paludisme et 
que presque tous ont a leur compte un ou plusieurs 
acces pernicieux ; mais elles ont amend quelques heu- 
reux r£sult at 8, (travaux nouveaux de dess6chement, 
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saines. Son sang est uft milieu ou pullulent les 
germes que vay puiser a la premiere piqtire l'anophele 
pour l'inoculer cnsuite & l'homme sain. 11 faut par 
consequent tuer d'abord ces germes. 

La mddecine pour cela, poss£de un merveilleux agent 
c'est la quinine. II ne faudra done plus se contenter 
de couper la fievre : il faudra, apres la disparition des 
acces, prolonger le traitement quinique au moins 
pendant deux mois. 

Le lit des malades sera garni de moustiquaires, 
enfin des qu'on le pourra on enverra dans les regions 
salubres les fievreux qui eviteront ainsi une rechute 
ou une infection plus graves, et cesseront de conta- 
miner les anopheles. 

2° Le deuxieme point est plus difficile a r6aliser. 
Mais si Ton veut bien se conformer a des lois d'hygiene 
fort simples on obtiendra assez vite d'excellents r6- 
sultats. 

Les indications sonttirdes des moeurs des anopheles. 
Ceux-ci ne sortent de leur retraite que le soir au cre- 
puscule, pendant la nuit, et ils y retournent apresle 
lever du jour. II faudra done d'abord 6viter de sortir 
dans la soiree et de coucher en plein air, m^me pen- 
dant le jour sous les feuillages. On n'ira au travail le 
matin que lorsque le soleil sera assez haut sur Thori- 
zon,et le soir, avant son coucher, tout le monde devra 
6tre rentr£ au logis. L&, on fermera aussit6t les te- 
nures, on n'habitera pas autant que possible les rez- 
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Je-chaussee et surtout les caves, car les moustiques 
ont une predilection pour les endroits humides et 
frais. 

II est de toute necessite de coucher avec la mousti- 
quaire pendant la nuit commc pendant la siestc. Voici 
ce que dit a ce sujet M. Laveran dans son rapport a 
TAcademie. 

« Les moustiquaires devraient etre reglementaires 
pour les soldats, les marins et les douaniers qui ha- 
bitent des postes insalubres. 

« Elles seront installces et entretenues avec soin. 
On ne doit pas les suspendre a un anneau, il faut les 
fixer sur un cadre. La partie supdrieure de la mousti- 
quaire doit 6tre en tulle comme le reste afin de ne pas 
gener la circulation de l'air. 

« II est n^cessaire que le bord inferieur de la mous- 
tiquaire tombe assez bas pour qu'il soit facile de le 
rentrer sous le matelas quand on s'est introduit sous 
la moustiquaire . 

« II est indispensable de s'assurer souvent que la 
moustiquaire est en bon etat et de tuer les mous- 
tiques qui ont rdussi & y p6n6trer. » 

L'habitation a une grande importance. Elle doit 
avoir autantque possible un 6tage 6lev6sur le rez-de- 
chaussde et r6serv£ au logement . II est certain qu'on 
avait devin£ en Corse les desavantages des maisons 
situ6es dans les creux humides et peu a6r6s, et dans 
les rdgionp pajustres on voit toqtes les maisonnettes 
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£erch£es autant que possible sur les monticules que 
le vent bat continuellement et d'ou il chasse les mous- 
tiques. 

11 ne faut pas qu'autour du logis on trouve des 
mares, des fosses d'eau croupissante ou les anopheles 
pullulent. II faut au contraire assurer l'^coulement 
parfait des eaux de pluie et meme des eaux m£nageres. 

Enfin et ceci est une mesure extr^mement utile et 
pratique, il faut garnir toutes les fen£tres de treillis 
en fer suffisamment serres pour empecher les mous- 
tiques de penetrer dans les habitations. Laveran re- 
commande des chassis permanents recouverts d'un 
tissu transparent a mailles fines. 

Grassi et Manson ont obtenu dans les Marais Pon- 
tins, avec de pareils dispositifs des r6sultats merveil- 
leux. La d£pense ne sera pas forte et leur emploi me 
parait devoir etre, avant toute chose, recommande. 

On a conseiller d'oindre le corps avec des pom- 
mades a la naphtaline ou au camphre, mais c'est un 
moyen peu pratique, on le congoit bien. 

II peut etre utile d'allumer pres des maisons des 
fanaux ou de grands feux qui attireront les mous- 
tiques. Je dirai un mot des vetements qui doivent 6tre 
en laine et assez epais. Celli en Sicile a fait adopter 
aux employes de chemins de fer, pour leur service, un 
capuchon et des manchons en tulle assez analogues & 
ceux que rev£tent les recolteurs de miel . Je signale 
cette pratique k la Compagnie des chemins de fer 
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corses, dont le personnel est si cruellement 6prouv6. 

Je completerai ce chapitre en donnant quelques 
indications au sujet du regime alimentaire que doivent 
suivre les habitants de not regions palustres 

D'abord en ce qui concerne l'eau, jc sais bien qu'on 
fait en ce moment des travaux pour l'adduction en 
plaine des bonnes sources de la montagne. Ceci est 
parfait. Mais toutes les localites sur une etendue de 
i jo kilometres ne seront assurdment pas approvision- 
n£es par 4 au 5 prises. 11 faudra done, par exemple 
faire des provisions d'eau mindrale que Ton a tres 
bonne et pour rien, k Orezza, k Pardina et aux nom- 
breuses sources ferrugineuses et gazeuses, qui jaillis- 
sent dans les cantons interess^s. On realisera ainsi 
en meme temps une indication du traitement anti- 
anemique du paludisme. 

Ou bien si Ton n J a pas d'eau minerale dont on soit 
silr, on ne boiraque de Teau bouillie en infusion legere 
de cafeou de th6. ((Qucedam acidula summoe utilitatis. )) 
xMais dans tous les cas, il f;iut renoncer a prendre pour 
de la bonne eau, celle de ces sources qui jaillissent 
tout le long des cours d'eau ou des marecages. Ces 
bollcri, comme les paysans les nomment, et qu'ils 
vantent avec complaisance, produits par Tinfiltration 
en amont des eaux de torrents ne donnent qu'une 
eau indigeste et chargee de toutes sortes de microbes 
dangereux. 

Le vin doit etre conseilld comme tous les toniques 
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et Lancisi declare sagement qu ? il faut au palud£en, 
« Vinum nive refrigeratum cum parva aquae copia. » 
Le regime alimentaire si precaire de nos paysans 
devra etre autant que possible amelior6, et Ton se 
souviendra que les homines mal nourris sont la proie 
assuree de la malaria. 



Destruction des moastiques, 

Un troisieme stade de l'assainissement consistera 
dans la destruction des moustiques et des larves. 

On comprend que celles-ci seront plus facilement 
tu6es puisqu'on peut les atteindre silrement dans les 
eaux oil elles vivent, en y versant des substances 
appropri£es. 

On a essay6 un grand nombre de ces substances. 

Le permanganate de potasse en solutions variees, 
n'a guere donne de r£sultats certains. 

Les couleurs d'anilinc sont dangereuses & manier 
et ne sont pas au surplus d'une grande efHcacit£. 

Witfield s'est servi avec succes de sulfate de cuivre. 
Ce sel est fort employe en agriculture pour le chau- 
lage des terrains a ccrcalcs et la confection des liquides 
destines a combattre le mildew. 

I/eau salee a 5 0/0 tue les larves apres 15 heures et 
a saturation, en \o minutes. Les nymphes plus r£sis- 
tantes ne meurent dans l'eau safuree de sel qu'apres 
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une freure. Le moyen ne serait vraiment pratique en 
Corse que si la mer fetait a un degr£ de salure suffisant 
pour que l'inondation par elle des marecages voisins 
put tuer stirement toutes les larves. Or, nous avons 
vu que la Mediterrannee ne contient que 27 & 30 gr. 
de sel.par litre. Ce n'est pas suffisant comme on voit. 
D'ailleurs, ce qui suffit k faire rejeter le systeme^est 
qu'on serait oblige apres l'inondation, pour livrer les 
terrains & la culture, d'en faire le dessalement, ope- 
ration tres difficile et tres cotiteuse. 

Celli et Casagrandi ont trouv£ que la meilleure de 
toutes les substances destructrices des larves £tait Teau 
sulfureuse. II eat certain que son action est efficace 
alors memequ'elle n'est pas satureed'anhydride sulfu- 
reux. Dans une communication faite en 1880 & l'Aca- 
demie de Mddecine, on a rapporte qu'une ville en 
Sicile jouissait, au milieu d'une plaine desolee par le 
paludisme, d'une salubrity exceptionnelle grace a une 
source sulfureuse qui la desservait. Tout k coup la 
source se tarit et bient6t la population ddcimde par 
les fievres fut obligee d'abandonner la ville. 

11 existe en Corse deux sources d'eau sulfureuse, 
Puzzichello et Petrapola, situdes pres des regions 
palustres. 11 y a peut-fitre lieu d'6tudier un systeme 
qui utilise leurs propriety pour assainir les territoires 
voisins. 

Enfin le jyetrole est jusqu'a present la substance 
destructrice de larves qu'il fautde preference employer 
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pour desinfecter les mares ou les eaux stagnantes 
qu'on ne pourrait dessecher. Voici a ce sujet les pres- 
criptions rdcentes de M. Laveran. 

« Pour que le p£trole s^tale bien, on aura soin de 
ie verser sur une serie de points et non en totalite au 
meme endroit. On peut se servir, pour repandre le 
petrole, d'un chiffon fixd a l'extremite d'une perche, 
le chiffon impr6gn6 de petrole est promend a la sur- 
face de Teau. 

« Le melange d'huile de petrole et de goudron, 
donne des resultats plus satisfaisants encore que le 
petrol-e pur, il tue les larvcs plus rapidement et sur- 
tout il a une action plus durable, l'dvaporation 6tant 
plus lente. 

« 11 suffit d'employer 10 centimetres cubes de me- 
lange de petrole et de goudron par metre carre d'eau. 
11 n'y a pas lieu de se preoccuper du cube. 

« L'operation doit etre faite au printemps et re- 
nouvelce tous les quinze jours jusqu'a Tapparition des 
premiers froids )). 

Le petrole a le grand avantage de ne point nuire 
aux poissons qui sont de precieux destructeurs de 
larves. II faudra done en developper la culture dans 
les etangs qui s'y preteront. 

Destruction des mousliques adultes. Kile est infi- 
niment plus difficile. Cclli et Casagrandi ont divise 
les substances culicicides en odeurs, fumees et gaz. 
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Les odeurs sont la naphtaline, !'iodoforme, la mus- 
cade, le camphre et Tail. 

Les fumdes sont obtenues en brtilant le tabac, les 
fleurs de chrysantemes, les feuilles d'eucalyptus 
frais, le pyretre. 

Les gaz les plus actifs sont Thydrogene et l'anhy- 
dridesulfureux. 

Pen de ces substances tuent le moustique, elles ne 
font gu£re que Tendormir, et les grands feux en par- 
ticuler, Tengourdissent seulement pendant quelques 
minutes. 11 faudrait soumettre le moustique a Taction 
de la fumee pendant 48 heures pour le tuer. 

On pourra cependant avec utility, apres avoir fait 
des pulverisations ou des fumigations avec les prec6- 
dentes substances, enduire les murailles de p^trole 
par exemple ou de tout autre liquide quitue les ano- 
pheles provisoirement endormis. 

En Amdrique enfin, on a cultiv6 les libellules, 
grandes destructrices de moustiqueset onenaobtenu, 
parait-il, certains avantages. 



Desseehemcnt 



II reste a 6tudier les moyens qui assureront d£fini- 
tivement aux regions palustres corses la salubrity et 
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par suite donoeront pour toujours£ leurs habitants 
la santd et la richesse . 

Ce dernier chapitre estplut6tdu ressort desingd- 
nieurset du personnel des ponts et.chauss6es..Mais 
la mddecine peut fixer utilement certains points de 
.pratique. 

Le principe est simple, il faut faire disparaitre les 
eaux stagnantes. On y arrivera par deux mdthodes ou 
bien en les transformant en eaux vives,ou bien en les 
dessdchant. 

L'avivement des eaux stagnantes ne peut se faire 
que dans les 6tangs qui bordent la c6te. Les plus im- 
portants sont Biguglia, Diana, Urbino. 

En installant des digue9 qui s'opposeront k la for" 
mation de la barre, on assurera la communication 
constante de ces dtangs avec la mer. Un pareil sys- 
teme a rendu les plus grands services & Venise. 

On fera dans ces dtangs de frdquentes aspersions 
de petrole et on dvitera ainsi des frais enormes de 
dessechement et de comblement. Un autre avantage 
de leur conservation est dans I'industrie de la pdche 
que I'on y pratique sur une grande dchelle. Elle ali- 
mente plusieurs grands marches corses et continen- 
taux et fait vivre toute une population de pdcheurs. 

J'ajoute cependant qu'il faudra par des remblais 
bien executes rectifier et relever leurs bords qui sont 
le plus souvent bas et incertains et par consequent 
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£minemment propres k la formation des mares pro- 
ductrices d'anopheles. 

Le dessechement des eaux stagnantes peut etre 
realist par plusieurs mdthodes. 

AI. Sorba, dans un interessant travail sur la ques- 
tion, les divise ainsi : 

i° Dessechement par exhaussement du sol et au 
moyen de Tapport d'eaux charges de limon. C'est le 
colmatage ; 

2° Dessechement par abaissement du . plan d'eau 
general (curage des cours d'eau, ouverture de canaqx 
et de fosses) ; 

3° 1 )essechement par endiguement des cours d'eau ; 
4° Dessechement au moyen de machines 6l6va- 
toires. 

Saufpourde rares endroits, il faut en Corse re- 
noncer au colmatage. Les cours d'eau n'ont ni Tim- 
portance ni la regularity necessaire k I'emploi m£tho- 
dique et generalise de ce syst£me. 

Les canaux et fosses ont donne et donneront assu- 
rement les meilleurs rdsultats s'ils sont employes 
avec les autres mdthodes, et entretenus avec le plus 
grand soin . 

L'endiguement des rivieres aura poureffetder6gler 
leur cours et d'eviter par suite les inondations qui 
alimentent ou produisent des mar£cages tout le long 
de leurs rives. 

Enfin le dessechement par des machines dldvatoires 
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ne pourra donner de r^sultats que si on vient combler 
le bassin vide. On 6vitera ainsi de voir les pluies ou 
les inondations reformer sur place un mar^cage aussi 
dangereux que le premier, ou bien comme pour Tetang 
del Sale la mer combler par des voies souterraines, 
le videqu'on venait de faire k grands frais. 

L'avivement des eaux stagnantes, la rectification 
des bords des £tangs et cours d'eau, le dessfcchement 
par les canaux, les fosses de drainage, le comble- 
ment, tout ceci doit etre aussit6t complete et fixd 
par les plantations d'arbres et la culture. 

Je n'insisterai pas sur les avantages trop visibles 
de la culture, mais je ferai simplement remarquer 
qu'elle devra forc6ment suivre les autres travaux 
d'assainissement. Pour pouvoir cultiver une terre il 
faut y vivre dans d'autres conditions que celles impo- 
ses aux paysans corses obliges de vivre & 20 kilome- 
tres de leurs champs et stirs d'y contracter en les 
travaillant une tres grave maladie. 

Les plantations d'arbres donneront tout de suite, 
les meilleurs sSsultats. La chose est connue depuis 
bien longtemps. Spinolagouverneurdela Corse, pour 
Gdnes, au.XVIl* siecle ordonnait dans un but d'assai- 
nissement, la plantation annuelle par chaque proprie- 
taire de 4 arbres fruitiers, en particulier des chatai- 
gniers, des miiriers, des figuiers et des oliviers, sous 
peine d'une amende de 5 Iires par arbre non plante. 

A la montagne le reboisement regularise parfaite- 
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nient le cours des torrents et Ton sait bien, depuis 
les coupes sombres pratiquSes dans nos chataigneraies 
quels ravages ont faits les debordements des cours 
d'eau demesur^ment grossis. Ces debordement ont a 
notre point de vue particulier un grave inconvenient, 
puisqu'ils vont alimenter ou creer les mares d'eau 
croupissante ou pulluleront les anopheles. 

En plaine les plantations procureront un double 
benefice. D'abord les arbres qui absorbent beaucoup 
d'eau dess£cheront pour leur bonne part et ils forme- 
ront aussi pres des maisons des digues qui arr£teront 
les moustiques. 

Enfin quelques-uns- comme Teucalyptus ont par 
leurs Emanations une action directe sur ces insectes. 
On plantera utilement toutes les essences, arbres ele- 
v£s, feuillus ou coni feres. On les b£chera avec soin. 
Sur les hauteurs, de preference, on mettra des chi- 
taigniers et des pins laryx qui viennent tres bien dans 
nos montagnes. Sur les dunes plut6t le pin maritime 
et le peuplier. Dans les terrains humides, le saule, le 
platane, Tormeau, le cypres palustre et surtout l'eu- 
calyptus. 

Cette derni&re variety doit nous arr£ter plus lon- 
guement pour son efficacite et l'importance que sa 
plantation a prise en Corse. 

Plusieurs observations existent des heureux effets 
de Teucalyptus et dans Laveran on trouvera relates, 
sans parler du cas celebre du couyent des Tre-Fon- . 
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*ne a Rome, des faits probants observes en Alg£rie, 
Ain-Mokra et en Corse m£me,& Solenzara, & Aleria, 
>ar M. Michon . 

Dans notre pays, Carlotti fut en 1869 le promo- 
eur de la m6thode et depuis on a entour£ de bois 
['eucalyptus les gares malsaines et quelques maisons 
Thabitation. Mais Tessai le plus considerable a et6 
ait par les ponts et chauss£es le long du Fossone 
ntre le Golo et l'6tang de Biguglia. Sur une etendue 
le 4 kilometres le long du bord ouest du canal. M. 
Vgostini a fait planter 15 & 16,000 eucalyptus dlevds 
lans la pdpiniere de Furiani. Ces eucalyptus ont au- 
ourd'hui pr£s de 10 ans et la plupart sont dejfc des 
irbres magnifiques. J'ai visits cette plantation, et j'ai 
ecueilli les propos que me tenaient les ouvriers des 
:hamps environnants. 

Avant les encalyptus, le nombre des moustiques 
itait, parait-il, si considerable dans ces locality qu'il 
itait impossible aux habitants de faire la sieste au 
rais ; ils dtaient obliges d'aller k 1.500 metres de \k 
>ur le rivage de la mer d'oti le vent du large eloignait 
es moustiques. lis y dormaient aux heures chaudes 
lu jour, puis ils retournaient aux champs. 

Depuis la plantation, ils n'ont plus besoin de faire 
:ette longue course et ils restent sous le couvert des 
sncalyptus oil ils n'ont jamais entendu le sifflement 
i'un moustique. D f ailleurs l ? insalubrit6 de la region a 
aotablement diminu£. 
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Sans faire du sue de l'eucalyptus globulus, utt 
succ£dan6 du quinquina, il est permis de voir dans 
ces faits une confirmation des dires de Celli et' Casa- 
grandi sur les propriety culicifuges de Todeur de 
l'encalyptus et la justification de son empioi pour 
Tassainissement. . 
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Conclusions 



i° Nous demanderons d'abord la creation c 
breux d£p6ts gratuits de sulfate de quinine < 
z6nes palustres ; 

2° La distribution, par les soins de 1'admini 
de moustiquaires et de chassis ; 

3° L'application immediate des nouvelles 
vertes en ce qui concerne l'usage du p6trole i 
maniere g£n£rale, la destruction par tous les 
des moustiques et des larves ; 

4° L'adduction d'eau potable et la creation 
p6ts d'eau minerale, dans les plaines mardca 

S° L'extension & toute la Corse et la r£alisa 
pidedestravauxd'assechement proposes par 1< 
et chauss6es ; 

6° La plantation sur une grande echelle de 
lyptus et le reboisement de la montagne ; 

7° La restauration du p^nitencier de Cas< 
et la creation sur d'autres points de fermes 6 
autres 6tablissements agricoles. 

Vu : Le President de la 1 
M. DEBOVE. 
Vu : Le Doyen, 
BROUARDEL. 

Vu et permis d'imprimer, 
le Vice-Recteur de l'Acaddmie d 

GR&ARD. 

Pax is. — L. BOYER, imprimeur, 15, rue Racii 
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THE RELATION BETWEEN INORGANIC SALT CON- 
CENTRATION, HYDROGEN ION CONCENTRATION 
AND PHYSIOLOGICAL PROCESSES IN 
AMOEBA PROTEUS 

I, RATE OP LOCOMOTION, GEL/SOL BATIO, AND HYDROGEN ION 
CONCENTRATION IN BALANCED SALT SOLUTIONS 

B. F. PITTS AND S. O. MAST 
Zoological Laboratory, Johns Hopkins University 

ONE FIGURE 

(Received for publication June 28, 1933) 
INTRODUCTION 

There have been numerous investigations concerning re- 
spectively the effects of hydrogen ions and salts on various 
physiological processes, but there have been relatively few 
concerning the effect of either of these in relation to that of 
the other. 

Lillie ('06) found in observations on the epithelial cells of 
the gills of Mytilus edulis that a solution of sodium chloride, 
isotonic with sea water, is less injurious in high than in low 
hydrogen ion concentrations. Loeb (11) maintains that the 
injurious effect of acids on eggs of Fundulus is decreased if 
the sodium chloride concentration is increased. Osterhout 
( 12) comes to a similar conclusion in reference to Laminaria ; 
as does also Armstrong ( '28) in reference to eggs of Fundulus. 
Barth ('29) asserts that in carbon dioxide free sea water 
the hydrogen ion concentration necessary for coagulation of 
the cytoplasm in the eggs of Arbacia is higher for inorganic 
than it is for organic acids, but that in solutions of sodium 
chloride isotonic with sea water, it is practically the same. 

449 
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All these investigations clearly show that the action of 
hydrogen ions is correlated with the salts present, but they 
give little if any information concerning the interrelation 
between this action and the kind and the concentration of the 
salts present. 

Farr and Chalkley obtained results which directly concern 
this interrelation. Farr ('28) observed that as the hydrogen 
ion concentration decreases, the rate of growth of root hairs 
of Georgia collards in solutions of CaCl 2 increases to a maxi- 
mum, then decreases to a median minimum, after which it 
again increases to a maximum and then decreases to zero; 
but that the concentrations of hydrogen ions in which the 
maximum and the minimum rates of growth occur depend 
upon the concentration of CaCl 2 . Chalkley ( '30) found that 
as the hydrogen ion concentration decreases, the lethal tem- 
perature for Paramecium increases to a maximum, then de- 
creases to a median minimum, after which it increases to a 
second maximum, but that the hydrogen ion concentrations 
for the maximum and the minimum vary greatly with the 
kinds of salt present. 

The results obtained by Farr consequently indicate that 
the effect of hydrogen ions on physiological processes is 
specifically correlated with the concentration of the salts pres- 
ent and those obtained by Chalkley that it is specifically cor- 
related with the kind of salts present. 

Pantin ( '23) and Hopkins ( '26) studied the effects of varia- 
tion in hydrogen ion concentration on locomotion in Amoeba. 
Pantin working on marine Umax amoebae used sea water, 
Hopkins working on Amoeba proteus used a modified Einger 
solution. Mast and Prosser ('32) investigated the relation 
between rate of locomotion and gelation in Amoeba proteus 
and hydrogen ion concentration in a given salt solution, and 
the relation between these processes and salt concentration 
in a given hydrogen ion concentration. However, the inter- 
relation between these processes and hydrogen ion concentra- 
tion and salt concentration in different salt solutions was not 
ascertained in any of these investigations. It is the purpose 
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of this series of papers to present detailed information con- 
cerning these and other correlations, the present paper being 
specifically concerned with the relations as they exist in a 
balanced salt solution. 

MATEBIAL8 AND METHODS 

Organisms. Amoeba proteus (Leidy) was used exclusively 
in the experiments considered in the following pages. The 
amoebae were cultured in Chalkley solution 1 containing rice. 
By occasionally removing a small amount of old culture fluid 
and replenishing it with fresh, the hydrogen ion concentra- 
tion was kept fairly constant around pH 6.6. 

Apparatus. By means of a bath (Pitts, '32) a temperature 
of 23 ± 0.5° was continuously maintained in all the experi- 
ments made. The small dishes inserted in the bath were 
made from 50 cc. Pyrex glass beakers by cutting off the 
bottoms. 2 The edges were ground flat so that a small glass 
cover could be sealed on. This was found necessary to pre- 
vent changes in hydrogen ion concentration during the course 
of the experiment whenever solutions more alkaline than 
pH 6.2 were used. 

Measurements of hydrogen ion concentrations were for the 
most part made with the use of a quin-hydrone electrode. 
Whenever a colorimetric method was used, either Stfrensen's 
phosphate or Mcllvaine's phosphate-citrate buffers were used 
as standards. 

Preparation of solutions. All chemicals used were Kahl- 
baum purest. Salts were carefully dried and weighed; the 
calcium phosphate, hydroxide and chloride were standardized 
by the method of Kramer and Tisdall; magnesium chloride 
was standardized as chloride by the method of Van Slyke ; and 

1 The composition of Chalkley solution follows : 80 mgm. NaCl, 4 mgm. 
NaHCO,, 4 mgm. KC1, 4 mgm. CaCl», 2 mgm. CaH 4 (P0«)„ 2 mgm. Mg,(P0 4 ) s -4H s O, 
and water to 1 liter. 

■Hopkins ('29) maintains that the rate of locomotion in Amoeba varies with 
the nature of the substratum, and that it is more nearly constant on either 
quarts or Pyrex glass than on common glass. Pyrex glass was, therefore, used 
in the following observations. 
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the sodium and potassium hydroxides were standardized 
against constant boiling point hydrochloric acid. 

In order to vary the hydrogen ion concentration and at the 
same time keep the metallic cation concentration constant, a 
primary phosphate-hydroxide buffer system was used in 
which the concentration of the cation was identical in the 
phosphate and in the hydroxide. Hence on mixing the two, no 
change in metallic cation concentration occurred, no matter 
what the proportions were. By varying the proportions of 
the phosphate and hydroxide, a graded series of hydrogen 
ion concentrations was obtained extending from pH 5.0 to 
8.0. The concentration of the cation was varied by changing 
its concentration in both the phosphate and hydroxide, always, 
however, keeping it from same in both. 

Immediately after preparing a given dilution of the phos- 
phate and hydroxide, a 50-cc. sample of the phosphate was 
pipetted into a flask and an electrometric titration made, 
titrating to E.M.F. values corresponding to the hydrogen ion 
concentrations used. Then to prepare a solution of a given 
hydrogen ion concentration all that was necessary, was to 
refer to the titration curve, ascertain the amount of base 
necessary and to add this amount to 50 cc. of the acid phos- 
phate. As soon as each solution was prepared its hydrogen 
ion concentration was checked electrometrically and adjusted 
if. necessary. After the completion of the experiment, the 
solution was removed from the test dish and its hydrogen 
ion concentration again checked electrometrically or colori- 
metrically. No evident change occurred in any of the experi- 
ments except those in which alkaline solutions were used. 
Solutions of pH 8.0 or 7'.8 shifted in the acid direction during 
a period of 3 hours to an extent of from 0.05 to 0.3 pH units 
depending on the concentration of the buffer. If the dishes 
were not vaseline sealed, the shift was much greater. Results 
obtained in experiments in which any considerable shift 
occurred were rejected. 

Observation. About 500 amoebae were removed from vigor- 
ous cultures and put into watch glasses. They were then 
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allowed to settle and attach, after which the culture fluid was 
removed with a pipette. About 5 cc. of redistilled water 8 was 
now poured on and removed with a pipette. 4 This was re- 
peated until the animals had been in four changes of redis- 
tilled water. During this time most of the amoebae assumed 
a radiate form. These were removed and distributed in four 
Pyrex glass dishes each containing about 5 cc. of the solution 
under consideration. This solution was changed three times, 
then the dishes were sealed with vaseline, after which the 
amoebae (about 100 in each dish) were left for an hour for 
adjustment and to become monopodal. 

The rate of locomotion was ascertained as follows : A dish 
containing amoebae in the desired experimental solution was 
inserted in the temperature bath and left 10 minutes for ad- 
justment of temperature. The bath was then placed on the 
stage of the microscope and a strictly monopodal specimen 5 
selected. The image of this specimen was now, with a camera 
lucida, projected on black paper, and the position of the pos- 
terior end marked with a white pencil at minute intervals 
during a period of from 5 to 7 successive minutes. 6 Another 
monopodal specimen was then selected and the process re- 
peated. After measurements were made on about five mono- 
podal specimens, the dish was removed from the bath and 
another substituted, after which the process was repeated. 

The total length of a line in millimeters joining the mid- 
points of these sketches of the posterior end divided by the 
number of minutes of measurement gives the rate of locomo- 
tion of the projected image in millimeters per minute. To 

* Triple distilled water from a tandem Pyrex glass still (Mast, '29) was used in 
washing the amoebae and in the preparation of all solutions. 

4 This type of treatment involved a minimum of handling of the amoebae with 
a pipette and therefore minimum mechanical injury. 

•A strictly monopodal amoeba is defined as an elongated cylindrical animal, 
smooth in outline, which moves continually by the projection of a single pseudopod. 
Pitts ('33) demonstrated that animals of this form move at a fairly constant 
velocity with a minimum of variation between different measurements on the 
same animal and between different animals in the same medium. 

'Measurements of rate of locomotion were made under a 40 mm. objective and | 

15X oculars. ! 

I 
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obtain the rate of locomotion of the amoebae in micra per 
minute this value is multiplied by 13.2. 

After the rate of locomotion of five amoebae had been 
measured as described above the gel/sol ratio was ascertained 
as described by Mast and Prosser ( '32, p. 335). 

It would appear logical first to establish the relation between 
hydrogen ion concentration, rate of locomotion and gel/sol 
ratio in a solution as nearly like the culture medium as pos- 
sible. Consequently, since the amoebae used in this investi- 
gation were cultured in Chalkley solution, the various hydro- 

TABLE 1 
Composition of the solution used to ascertain the effect of hydrogen ion concen- 
tration on rate of locomotion and gel/sol ratio in a balanced salt solution. 
To obtain different hydrogen ion concentrations the acid and the alkaline 
components were mixed in different proportions. 

Note that the concentration of Na, K t Ca and Mg remains constant no 
matter what the proportion of the two components is. 

In the second series of experiments the concentration of all the salts was 
increased five times 



ACID COMPONENT j ALKALINE COMPONENT 


MOLA& RATIO 


NaHJ>0 4 
KH,P0 4 
CaH 4 (P0 4 ), 
MgCl, 


0.00150N 
O.OOOION 
O.OOOION 
0.00005N 


NaOH 
KOH 
Ca(OH) s 
MgCl, 


0.00150N 
O.OOOION 
O.OOOION 
0.00005N 


Na60 
K 4. 
Ca 2 
Mg 1 



gen ion concentrations tested were obtained by modifying this 
solution. Two solutions, an acid and an alkaline solution, 
were prepared as described above. They were mixed in vari- 
ous proportions so as to produce a series of solutions which 
differed in hydrogen ion concentration but were the same in 
cation concentration and ratio (table 1). These solutions 
will hereafter be designated balanced salt solutions. The 
results obtained in observations on rate of locomotion and 
gel/sol ratio in amoebae in them are presented in table 2 and 
figure 1. 

KATE OF LOCOMOTION 

Table 2 shows that the variation in rate of locomotion was 
remarkably low resulting in relatively small probable errors. 
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It shows that as the hydrogen ion concentration increased the 
average rate of locomotion increased rapidly from 148.9 \x per 
minute at pH 8.0 to a maximum at pH 7.5, then decreased 
slightly to a median minimum at pH 7.0, after which it in- 
creased to a maximum at pH 6.2, then decreased, at first 
gradually, and then very rapidly to zero between pH 5.0 and 
pH 4.6. It also shows there was remarkably little difference 

TABLE 2 
The relation between hydrogen ion concentration and rate of locomotion in 
Amoeba proteus in a balanced salt solution. The mean rate was calculated 
from the rate of the projected image observed in each individual during 
6 to 7 consecutive minutes. To obtain the rate of locomotion in miera per 
minute, multiply the rate of the projected image by 1S.£ 









RATS OF LOCOMOTION 






XUMBIB 


Projected image of Amoeba, millimeters 


per minute 


Amoeba 


PH 


OF 

IKDI- 

YIDVAIS 


Mean 

rate 

_ 




Per cent 

probable 

error 


Standard 
deviation 


Oooffieient 

of 
variation 


Mean rate 
in micra/ 
minutes 


4.6 








~ 


5.0 


55 


19.47 ± 0.26 


1.32 


2.82 ± 0.18 


14.5 ± 1.0 


I 257.0 ± 3.6 


5.3 


55 


19.75 ± 0.25 


1.26 


2.74 ± 0.18 


13.9 ± 0.9 


260.7 ± 3.3 


5.6 


55 


20.47 ± 0.24 


1.15 


2.59 ± 0.17 


12.7 ± 0.8 


1 270.2 ± 3.2 


5.9 


56 


21.04 ± 0.18 


0.86 


2.03 ± 0.13 


9.6 ± 0.6 


! 277.7 ± 2.4 


6.2 


55 


21.35 ± 0.20 


0.92 


2.16 ± 0.14 


10.1 ± 0.7 


281.8 ± 2.6 


6.5 


57 


20.62 :t 0.23 


1.11 


2.55 ± 0.15 


12.4 ± 0.8 


272.2 ± 3.0 


6.8 


55 


19.84 ± 0.21 


1.09 


2.33 ± 0.16 


11.7 ± 0.8 


261.9 ± 2.8 


7.0 


55 


19.44 ± 0.23 


1.18 


2.52 ± 0.16 


13.0 ± 0.9 


256.6 ± 3.0 


7.2 


56 


20.06 ± 0.21 


1.06 


2.36 ± 0.15 


11.8 ± 0.8 


1 264.8 ± 2.8 


7.5 


55 


20.52 ± 0.22 


1.06 


2.40 ± 0.15 


11.7 ± 0.8 


270.9 ± 2.9 


7.8 


59 


16.87 ± 0.26 


1.52 


2.92 ± 0.18 


17.3 ± 1.1 


222.7 ± 3.4 


8.0 


50 


11.28 ± 0.31 


2.75 


3.25 ± 0.22 


28.8 ± 2.1 


148.9 ± 4.1 


8+ 

















in the rate in the hydrogen ion concentrations between pH 5.0 
and pH 7.5, the mean rate over this range being 267 m per 
minute, with a maximum deviation from this mean of only 
11.2 m or 4.19 per cent. 

The rapid decrease in rate at the acid end of the range was 
largely if not entirely due to the failure of the amoebae to 
attach in solutions which were more acid than pH 5.0, in spite 
o? the fact that they appeared perfectly normal and ex- 
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hibited marked streaming of the plasmasol. Owing to dis- 
integration of the amoebae there was no locomotion in solu- 
tions more alkaline than pH 8.0. 

By examining the table it will be seen that the difference 
in the mean rates in adjoining hydrogen ion concentrations in 
the series used was so small that the probable errors, al- 



J 



o 

i 

o 
-0 



A 
£ 



> is 

s 



1.5 



<S 



1.3 



50 
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61 



pH 



&8 
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U 



Fig. 1 The relation between rate of locomotion, gel/sol ratio, and hydrogen 
ion concentration in a balanced salt solution. A, A lf rate of locomotion and gel/ 
sol ratio in solutions containing salts in concentrations given in table 1; B, B t , 
rate of locomotion and gel/sol ratio in salts in concentrations five times as great 
as those given in table 1. Curve A, mean rates of movement of images of 
amoebae given in table 2; B, means of the rates of movement of seventeen to 
twenty-four individuals for from 5 to 7 minutes each in each hydrogen ion 
concentration; A, and B t , mean gel/sol ratios calculated from results obtained 
in measurements made on seventeen to twenty-four individuals in each hydrogen 
ion concentration as described above. 
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though also relatively very small, show that there was much 
overlapping of the rates observed in adjoining hydrogen ion 
concentrations. However, the mean rates of locomotion varied 
so consistently with changes in hydrogen ion concentration 
throughout the whole range that the correlation between these 
means and the hydrogen ion concentration indicated in the 
table is doubtless valid. The most interesting phase of this 
correlation, it should be emphasized, is the marked median 
minimum at neutrality with a maximum rate in the acid range 
and in the alkaline range. 

Table 2 shows that as the hydrogen ion concentration de- 
creased from pH 5.0 the coefficient of variation decreased to 
a minimum at pH 5.9, then increased to a maximum at pH 7.0, 
after which it decreased to a second minimum at pH 7.5, and j 

then rapidly increased again. That is, it shows that vari- 
ability in the rate of locomotion varies inversely with the rate 
of locomotion throughout the entire range of hydrogen ion 
concentrations tested. 

To ascertain the effect of salt concentration on the relation 
between rate of locomotion and hydrogen ion concentration, 
the observations described above were repeated with solu- 
tions identical in composition but five times as concentrated. 
The results obtained are graphically presented in figure 1, 
in which is also a graphic presentation of the results obtained 
in the preceding experiments. By referring to this figure it 
will be seen that the two curves, A and B, representing re- 
spectively the relation between rate of locomotion and hydro- 
gen ion concentration in the two salt concentrations used are 
similar ; i.e., that there was a median minimum rate at pH 7.0 
in both and a maximum in the acid range and in the alkaline 
range in both. It will be seen, however, that the difference 
between the maximum and the median minimum rates was 
less in the more concentrated solution and that the two 
maxima were nearer together, indicating decrease in the dif- 
ference between maximum and median minimum rates with 
increase in salt concentration. If this is true the median mini- 
mum should disappear entirely with increase in salt concen- 
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tration. This contention was unfortunately not investigated, 
but the problem concerning the factors involved in the median 
minimum will be considered in one of the following papers in 
this series. 

The curves referred to above show clearly that the rate 
of locomotion was markedly higher in the less concentrated 
solutions, throughout the entire range of hydrogen ion concen- 
trations except at the two extreme limits. This indicates 
that the rate of locomotion in Amoeba proteus is specifically 
correlated with the salt concentration, but it unfortunately 
gives no information concerning the optimum concentration. 
This conclusion is in accord with the contention of Mast and 
Prosser ( '32) concerning the relation between rate of locomo- 
tion in Amoeba proteus and salt concentration. 

The results presented above concerning the relation be- 
tween rate of locomotion and hydrogen ion concentration do 
not agree with those obtained by Pantin ( '23) in observations 
on a marine limax amoeba, for he found that as the hydrogen 
ion concentration decreases, the rate of locomotion increases 
from zero at pH 5.9 to a maximum at pH 8.5 and then rapidly 
decreases to zero. They also differ greatly from those ob- 
tained by Hopkins ( '26) in observations on Amoeba proteus, 
but they are in close agreement with those obtained by Mast 
and Prosser. These authors say ('32, p. 349) : "the rate of 
locomotion increased to a maximum at about pH 7.4, then 
decreased to a minimum at about 7, after which it increased 
to a secondary maximum at about 6.8 and then decreased con- 
sistently to the end of the range tested." Thus they find an 
acid maximum at pH 6.8 which agrees fairly well with the 
one at pH 6.2 in figure 1 above ; and an alkaline maximum at 
pH 7.4 which agrees very well with the one at pH 7.5. More- 
over agreement is complete in so far as the median minimum 
at pH 7.0 is concerned and the rapid decrease in rate in solu- 
tions more alkaline than pH 7.5. 
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THE GEL/SOL RATIO 

The results obtained in observations on the relative thick- 
ness of the plasmagel and the plasmasol are presented in 
figure 1, curves A x and B v These curves show that the gel/sol 
ratio was consistently throughout the entire range of hydro- 
gen ion concentrations tested, considerably higher in the 
more concentrated of the two series of solutions than in the 
less concentrated. They show in both of the series of solu- 
tions that the gel/sol ratio decreased as the hydrogen ion con- 
centration decreased and that the decrease in this ratio was 
marked, but that the rate of decrease was somewhat greater 
in the acid range than in the alkaline range. 

These results are in fair agreement with those obtained 
by Mast and Prosser ( '32). They indicate that the more acid 
the solution and the higher its salt concentration, the more 
plasmagel in relation to plasmasol, that is, that increase in 
acidity and in salt concentration induces gelation of plasmasol. 

Chambers ('21), Lewis ('23), Leo Loeb ('24), Heilbrunn 
('28), Barth ('29), and others, maintain that the viscosity of 
cytoplasm varies directly with acidity. This contention is in 
a sense in harmony with the conclusion presented above. It 
should be stated, however, that the gel/sol ratio is not a 
direct measure of viscosity; for, though it is a measure of 
the relative amounts of plasmagel and plasmasol, it gives no 
indication of the absolute viscosity of either. 

By comparing the curves A and B with the curves A! and 
Bx it at once becomes evident that there is no direct correla- 
tion between rate of locomotion and gel/sol ratio in Amoeba 
proteus. This shows that the rate of locomotion in this form 
is not directly dependent upon the relative thickness of the 
plasmagel and the plasmasol. 

In the preceding discussion it has been assumed that the 
differences in the rate of locomotion and in the gel/sol ratio 
considered were due to differences in hydrogen ion concentra- 
tion of the solutions in which the measurements were made. 
This assumption is, however, only partially justified, for while 
the metallic cation concentration was constant throughout the 
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range, both the ratio of primary to secondary phosphate and 
the total concentration of phosphate decreased as the hydro- 
gen ion concentration decreased. 

The results may, therefore, have been due, at least in part, 
to change in concentration and in ratio of anions, and to 
change in osmotic pressure of the solution. It will be shown 
in a later paper that the results are not due to change in 
ratio of anions. The second consideration can be ruled out 
on the basis of data at hand. Between pH 5.0 and pH 8.0 there 
is a decrease in osmotic pressure calculated as not exceeding 
20 per cent. This change is a function of dilution of the phos- 
phate of the acid component by the addition of the alkaline 
component and therefore varies regularly though not linearly 
with hydrogen ion concentration. The rate of locomotion, 
however, remains fairly constant between pH 5.0 and pH 7.5 
(the range of maximum change in osmotic pressure) and then 
drops suddenly at pH 8.0. Furthermore, the difference in 
osmotic pressure between the dilute and the concentrated 
solution (curves A and B) at the same hydrogen ion concen- 
tration is at least twenty-five times greater than the maximum 
difference in osmotic pressure in a given series of solutions 
between pH 5.0 and 8.0. Yet the maximum difference in rate 
of locomotion in the two salt concentrations (curves A and B) 
at any given hydrogen ion concentration is less than the varia- 
tion in the rate of locomotion in the more dilute solution be- 
tween pH 5.0 and 8.0 (curve A), though the change in osmotic 
pressure is twenty-five times as great. From this considera- 
tion it is concluded that the curves presented describe the 
relation between rate of locomotion and hydrogen ion con- 
centration and are not appreciably affected by the relatively 
small changes in osmotic pressure. 

The processes involved in the interrelations established will 
be considered in the third paper in this series. 

SUMMABY 

1. As the acidity decreases the rate of locomotion of 
Amoeba proteus in a balanced salt solution increases to a 
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maximum at pH 6.2, then decreases to a median minimum at 
pH 7.0 after which it increases to a secondary maximum at 
pH 7.5 and then rapidly decreases to zero at pH 8.0+. 
2. The rate of locomotion varies remarkably little over the 
range of hydrogen ion concentration from pH 5.0 to pH 7.5. 

3. The rate of locomotion throughout the entire range of 
hydrogen ion concentrations tested varies inversely with the 
salt concentration but the relation between rate of locomotion 
and hydrogen ion concentration is independent of the salt 
concentration, except that the difference between maximum 
and median minimum rates probably decreases with increase 
in salt concentration. 

4. The gel/sol ratio varies directly with the acidity and with 
the salt concentration, i.e., the higher the hydrogen ion and 
the salt concentrations, the more plasmagel in relation to 
plasmasol. This probably holds only for a limited range of 
concentrations. 

5. The rate of locomotion is not directly correlated with 
the gel/sol ratio. 
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(Received for publication October 16, 1933) 
INTRODUCTION 

In the preceding paper of this series it was demonstrated 
that in a balanced salt solution simulating the culture medium, 
the curve expressing the relation between hydrogen ion con- 
centration and rate of locomotion in Amoeba proteus is bi- 
modal with maxima at pH 6.2 and 7.5, and a median minimum 
at pH 7.0, and that the rate of locomotion in this solution is 
not directly correlated with the gel/sol ratio. Edwards and 
Forgrave ( '23), and Mast and Hulpieu ( '30), showed that the 
rate of locomotion of Amoeba proteus in solutions of single 
salts depends on the kind and the concentration of salt pres- 
ent. Mast and Prosser ('32) confirmed this and they ascer- 
tained the gel/sol ratio in relation to the concentration of the 
salts, but they did not ascertain the relation between rate of 
locomotion, gel/sol ratio, hydrogen ion concentration, and 
salt concentration. The following pages concern this relation 
in sodium, potassium, and calcium salt solutions. 

237 
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SODIUM SALTS 

Observations were made on the effect of hydrogen ion con- 
centration on rate of locomotion and gel/sol ratio in solutions 
containing sodium ions in four different concentrations, 
namely, 0.001N, 0.002N, 0.005N, and 0.01N. These solutions 
consisted of sodium phosphate buffer mixtures (NaH 2 P0 4 + 
NaOH). By mixing in different proportions the primary 
phosphate of a given concentration in reference to sodium 
with the hydroxide of the same concentration, a series of 
hydrogen ion concentration was obtained with the same 
sodium ion concentration throughout. 1 The observations 
were made as described in the preceding paper. The results 
obtained are presented in figure 1. For evidence concerning 
individual variation in the rate of locomotion in Amoeba 
proteus see table 2 in the preceding paper. 

Figure 1 shows clearly that the effect of hydrogen ion con- 
centration on the rate of locomotion in sodium salt solutions 
depends upon the salt concentration. It shows that as the hy- 
drogen ion concentration decreased the rate of locomotion in 
each sodium concentration used increased gradually to a maxi- 
mum and then decreased rapidly to zero, but that the maxi- 
mum shifted from pH 6.8 in sodium concentration of 0.001N to 
pH 5.3 in sodium concentration of 0.01N, and that the most 
alkaline solution in which locomotion was observed shifted 
from pH 8.0 to 6.8. It is especially noteworthy as indicated 
in figure 1, that at any given hydrogen ion concentration the 
rate of locomotion decreases as the salt concentration in- 
creases, and that the curves deviate more widely as the solu- 
tions become more alkaline, indicating that the effects of dif- 
ference in salt concentration become more pronounced as the 
solution becomes more alkaline. 

By comparing the curves in figure 1 with curves A and B in 
figure 1 in the preceding paper it will be seen that the results 
obtained in the four concentrations of the sodium salt solu- 
tion are markedly different from those obtained in the bal- 

1 At the time these results were obtained only a colorimetric method for hydrogen 
ion determination was available, the standards ranging from pH 5.3 to pH 8.0. 
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anced salt solution in that in the former there is no double 
optimum and there is a marked decrease in the rate of locomo- 
tion in hydrogen ion concentration lower than pH 7.0. These 
results indicate that the bimodal curves obtained by Hopkins, 
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Fig. 1 The relation between rate of locomotion, gel/sol ratio, hydrogen ion con- 
centration and sodium ion concentration. Each of the carves represents a series 
of experiments conducted at constant sodium ion concentration. The four solid 
curves are based on the measurement of rate of locomotion of an average of 14.8 
different specimens for an average of 88.1 minutes in each hydrogen ion concen- 
tration tested. The two broken curves are based on the measurement of the 
gel/sol ratio in an average of 19 different specimens in each hydrogen ion con- 
centration tested. 

and Mast and Prosser, and those presented in the preceding 
paper are due either to the combination of different salts used 
or to the concentration of the salts present. 

The gel/sol ratio of the amoebae used in ascertaining the 
rate of locomotion in the observations considered above was 
measured as described in the preceding paper. Figure 1 in- 
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dicates that as the hydrogen ion concentration decreased the 
gel/sol ratio rapidly decreased to a minimum, and then in- 
creased slightly. The following discussion indicates, how- 
ever, that while the gel/sol ratios indicated in the first part 
of the curves are doubtless nearly correct, those indicated in 
the second part are not. 

It is customary in ascertaining the gel/sol ratio, to meas- 
ure the outer limits of the animal and the limits of the plas- 
masol and to subtract the latter from the former to obtain the 
thickness of the plasmagel, the hyaline layer which is included 
as gel being normally in balanced solutions not sufficient to 
cause any considerable error. But it was noted that as the 
solutions of sodium salts became less acid this hyaline layer 
increased greatly in thickness and that it was impossible to 
distinguish definitely the outer border of the plasmagel and 
thus to make correction for the hyaline layer. The results 
obtained in the more alkaline solutions are therefore too large. 
It is consequently probable that there is actually no increase 
in the gel/sol ratio as the alkaline limit of the range is ap- 
proached. If this is true it will be seen by comparing figure 1 
in this paper with figure 1 A x and B x in the preceding paper 
that although the magnitude of the gel/sol ratios differs, the 
relation between gel/sol ratio and hydrogen ion concentration 
in the 0.001N and 0.005N sodium solutions and in the balanced 
salt solutions is qualitatively similar in that the amount of 
plasmasol increases at the expense of the plasmagel as the 
hydrogen ion concentration decreases. The curves in figure 1 
show that in the more acid range (pH 5.3 to 5.9) the gel/sol 
ratio was higher in the more concentrated solution, i.e., that 
in this range the relation between gel/sol ratio and salt con- 
centration was the same for the sodium salt solution as it 
was for the balanced salt solutions, but that in the less acid 
range (pH 5.9 to 6.5) the reverse obtained. 

POTASSIUM SALTS 

The observations on amoebae in solutions containing potas- 
sium as the only metallic cation were made with potassium 
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phosphate buffers (KH 2 P0 4 +KOH) made up in the same way 
as the sodium phosphate buffers used in the preceding experi- 
ments with the exception that in the extreme acid range pri- 
mary potassium phosphate containing phosphoric acid in equi- 
molar concentration was added to primary potassium phos- 
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Fig. 2 The relation between rate of locomotion, gel/sol ratio, hydrogen ion 
concentration, and potassium ion concentration. Curve O* mean rate of loco- 
motion in 0.001N based on measurements on an average of 22.2 different speci- 
mens for a total average of 111.4 minutes in each hydrogen ion concentration 
tested; curve +, mean rate of locomotion in 0.005N, based on measurements on 
an average of 12 different specimens for a total average of 69.3 minutes in each 
hydrogen ion concentration tested; curve 3, mean gel/sol ratio in 0.001N based 
on measurements on an average of 18.7 different specimens in each hydrogen ion 
concentration tested; curve Q f mean gel/sol ratio in 0.005N based on measure- 
ments on an average of 12.2 specimens in each hydrogen ion concentration tested. 

phate in varying amounts (KH 2 P04+KH 2 P04,H 3 P04). How- 
ever, the concentration of potassium was the same in all the 
mixtures for it was present in the same concentration in all 
the solutions used. Experiments were performed with solu- 
tions containing potassium ions in three different concentra- 
tions, namely, 0.001N, 0.005N, and 0.01N. The results ob- 
tained are presented in figure 2. 
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It will be seen by comparing figure 2 with figure 1, that the 
results obtained with potassium are in a general way similar 
to those obtained with sodium. These figures show that there 
was for both salt solutions a single optimum for locomotion 
which lay on the acid side of neutrality, that the position of 
the optimum was more acid in potassium solutions than in 
sodium solutions of the same concentration, that low rates of 
locomotion in the alkaline range were noted in both sodium 
and potassium solutions, and that the most alkaline solution 
in which locomotion occurred was in both shifted more and 
more to the acid side with increase in salt concentration. It 
will also be seen that the optimum hydrogen ion concentration 
in both shifted toward the acid range with increase in salt 
concentration, but that the extent of the shift was less in 
potassium solutions than in sodium solutions, the shift in 
sodium solutions having been from pH 6.8 to pH 5.9, with 
increase in concentration from 0.001N to 0.005N, while in 
potassium it was only from pH 5.6 to uH 5.0 for correspond- 
ing change in concentration. Furthermore it will be seen 
that the most acid solution in which locomotion occurred for 
potassium solutions was increased with increased salt con- 
centration; that is, the more concentrated the solution, the 
higher the hydrogen ion concentration required to prevent at- 
tachment. 

Thus in general, the relation between rate of locomotion, 
hydrogen ion concentration, and salt concentration appears 
to be essentially the same for solutions of potassium and 
sodium salts. The only marked difference found is that in 
potassium solutions 0.010N, no locomotion was observed in 
any of the hydrogen ion concentrations tested (pH 4.2 to 
pH 8.0). while in the sodium solution 0.010N, locomotion was 
observed in hydrogen ion concentrations between pH 5.3 and 
pH 6.8. 

Figure 2 shows that in potassium solutions as in sodium 
solutions the gel/sol ratio decreases as the hydrogen ion con- 
centration decreases. The marked rise in gel/sol ratio in 
the 0.001N potassium solution in the alkaline range is prob- 
ably due to increase in the hyaline layer as explained above. 
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CALCIUM SALTS 

The observations on amoebae in solutions containing cal- 
cium as the only metallic cation were made with calcium phos- 
phate buffers (CaH 4 (P0 4 )2+Ca(OH)2), with dilute phosphate 
buffers (CaH 4 (P0 4 ) 2 CaCl 2 +Ca(OH) 2 ,CaCl 2 ), and without 
buffing (CaCl 2 +Ca(OH) 2 ,CaCl 2 ) depending on the hydrogen 
ion concentration and the salt concentration desired. Calcium 
becomes more and more insoluble in phosphate solution as the 
hydrogen ion concentration decreases. It was therefore found 
to be necessary to reduce the phosphate in preparing solutions 
with an hydrogen ion concentration of pH 6.8 and 7.0 in cal- 
cium 0.005M, and to omit it in preparing solutions with hydro- 
gen ion concentrations of pH 8.0 in calcium 0.001M and of 
pH 7.5 and 8.0 in calcium 0.005M. This was done by substi- 
tuting CaCl 2 in part or entirely for CaH 4 (P0 4 ) 2 as indicated 
above. 

The results obtained are presented in figure 3. By referring 
to this figure, it will be seen that in solutions containing cal- 
cium 0.001M, the rate of locomotion was practically inde- 
pendent of hydrogen ion concentration over the entire range 
studied, but that in solutions containing calcium 0.005M, as 
the hydrogen ion concentration decreased the rate of locomo- 
tion increased rapidly at first, and then more gradually to a 
maximum at pH 7.5, after which it decreased slightly. 

On comparing figure 3 with figures 1 and 2, the following is 
clearly evident. The effect of hydrogen ion concentration on 
rate of locomotion in solutions of calcium salts differs greatly 
from that in solutions of either sodium or potassium salts. 
Indeed the effect appears to be similar in only a few respects. 
In the calcium solution just as in the sodium and the potassium 
solutions there is but one optimum hydrogen ion concentration 
in reference to rate of locomotion. The rate of locomotion in 
all three decreased throughout the range of hydrogen ion 
concentration studied, with increase in salt concentration. 
This is in accord with the results of Edwards and Forgrave 
('23) and Mast and Prosser ('32). In all three solutions as 
in the solution containing a mixture of salts, the rate of loco- 
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motion suddenly dropped to zero at the acid end of the range. 
This seems to be conditioned merely by the failure to attach. 
Some striking differences are evident which indicate in the 
main that the action of calcium differs qualitatively from that 
of either sodium or potassium. The variation in the rate of 
locomotion over the range of hydrogen ion concentrations be- 
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Fig. 3 The relation between rate of locomotion, gel/sol ratio, hydrogen ion 
concentration and calcium ion concentration. Curve O* mean rate of locomotion 
in 0.00 1M based on measurements on an average of 22.1 different specimens for 
111.6. minutes in each hydrogen ion concentration tested; curve #, mean rate of 
locomotion in 0.005M based on an average of 18.7 different specimens for a total 
average of 96.6 minutes in each hydrogen ion concentration tested ; curve 3, mean 
gel/sol ratio in 0.001 M based on measurements on an average of 21.3 different 
specimens in each hydrogen ion concentration tested; curve ©, mean gel/sol 
ratio in 0.005M based on measurements on a total average of 14.6 different 
specimens in each hydrogen ion concentration tested. 

tween pH 5.0 and 8.0 was very much smaller in solutions con- 
taining calcium than in those containing either sodium or 
potassium. This difference is particularly striking in the 
alkaline range where it will be seen that there was only a 
slight decrease in the former and a very great decrease in 
both of the latter. The optimum hydrogen ion concentration, 
it will be seen, shifted in the calcium solutions from pH 6.8 
in 0.001M to pH 7.5 in 0.005M, i.e., with increase in salt 



Digitized by 



Google 



SALTS H-IONS AND LOCOMOTION IN AMOEBA. II 246 

concentration it shifted in precisely the opposite direction 
from that which obtained for sodium and potassium re- 
spectively. Moreover, the difference in the rate of locomo- 
tion in different concentrations is much greater in the acid 
range than it is in the alkaline range for calcium and precisely 
the opposite for sodium and potassium, respectively. Further- 
more, the gradual increase in rate in calcium 0.005M from 
zero in acidity above pH 5.0 to a maximum at pH 7.5 finds no 
counterpart in any of the other solutions used. 

By comparing the curves in figures 1, 2, and 3 it will be 
seen that the maximum average rate of locomotion observed 
in the three salts considered was highest for potassium (303 \x 
per minute) and only slightly lower for sodium and calcium 
(269 and 270 m per minute respectively), but that the rate was 
high over a much wider range in the calcium solutions than it 
was in either the potassium or the sodium solutions. 

By referring to figure 3 it can be seen that the gel/sol ratio 
in calcium 0.001M remained fairly constant throughout the 
range of hydrogen ion concentration from pH 5.0 to 8.0 
paralleling in general the rate of locomotion over this range. 
This is in marked contrast with the results obtained in either 
the balanced salt solution or in solutions of sodium or potas- 
sium alone for in these solutions there was definite decrease 
in gel/sol ratio with increased alkalinity of the solution. 
The difference is even more marked in calcium 0.005M in 
which there was considerable increase in gel/sol ratio as the 
hydrogen ion concentration decreased from pH 5.0 to 6.2 after 
which there was practically no change. It can also be seen 
that in the sodium solutions the gel/sol ratio was higher in 
the stronger solution than in the weaker in the more acid 
range (pH 5.0 to 5.9) and the reverse in the less acid range 
(pH 5.9 to 6.5), that it was precisely the opposite in the cal- 
cium solutions, being lower in the stronger solution in the 
more acid (pH 5.0 to 5.6) and higher in the weaker solution 
in the less acid range (pH 5.6 to 8.0), and that in the potassium 
solutions the results are indefinite owing, doubtless, to the 
high toxicity of this substance. 



Digitized by 



Google 



246 R. F. PITTS AND S. O. MAST 

Thus it seems that in solutions containing calcium as the 
only metallic cation, the relation between rate of locomotion, 
gel/sol ratio, and hydrogen ion concentration is in many re- 
spects inverse to that for solutions containing sodium or 
potassium as the only metallic cation. But that there is no 
evidence of a specific correlation between gel/sol ratio and 
rate of locomotion in any of the solutions tested. 

These results support the conclusions reached by Mast and 
Prosser ('32, p. 351) that, "the statement frequently found 
in the literature that divalent cation salts gelate and monova- 
lent solate is misleading," and that "probably all salts tend 
to gelate if the concentration is increased and solate if the 
concentration is decreased." They show that the relation 
between concentration of both mono- and divalent cations and 
their action on the consistency of protoplasm is specifically 
correlated with the hydrogen ion concentration. 

THE EFFECT OF ANIONS ON BATE OF LOCOMOTION IN 
AMOEBA PBOTEUS 

The question as to whether the variation in rate of locomo- 
tion observed in the preceding sections is due to the change 
in hydrogen ion concentration or to the parallel change in 
the kind of anions and their ratio was investigated as follows. 
The rate of locomotion was ascertained in a series sof hydro- 
gen ion concentrations in two solutions, in both of which the 
sodium concentration was kept constant at 0.005N. In one 
solution there were only phosphate and hydroxyl anions, 
while in the other there were phosphate, chloride, and 
hydroxyl anions. The former solution was prepared as de- 
scribed above; the latter was prepared by mixing in various 
proportions as acid component containing NaCl 0.004N and 
NaH 2 P0 4 0.001N, with a basic component containing NaCl 
0.004N and NaOH 0.001N. Since the total concentration of 
sodium was 0.005N in both components, no change in sodium 
ion concentration occurred on mixing. In the latter solution 
the total concentration of phosphate, the ratio of primary to 
secondary phosphate, and the ratios of chloride to primary 
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and to secondary phosphate respectively changed with change 
in hydrogen ion concentration. In the former solution only 
the total concentration of phosphate and the ratio of primary 
to secondary phosphate changed. Thus if anions affect the rate 
of locomotion there should be a difference in the rates observed 
at corresponding hydrogen ion concentrations in the two 
solutions. The results obtained are presented in figure 4. 
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Fig. 4 The effects of anions on rate of locomotion in solutions containing con- 
stant sodium ion concentration. Curve #, mean rates of locomotion in solution 
containing chloride and phosphate baaed on measurements on an average of 17.9 
different specimens for a total average of 90.9 minutes in each hydrogen ion con- 
centration tested. The curve O 'or the solution containing only phosphate is 
transferred from figure 1. 

It is evident that the two curves in their figure are remark- 
ably similar in form, especially in the range from pH 6.2 to 
7.0 where they are almost identical, indicating that over this 
range the effects on rate of locomotion in the two solutions 
were practically the same. Between pH 5.3 and 5.9 the 
curves though paralleling each other closely indicate rates of 
locomotion somewhat lower for the chloride phosphate solu- 
tion than for the solution containing phosphate alone. How- 
ever these observations were made on animals from different 
cultures. The lack of absolute agreement is therefore prob- 
ably due to difference in the amoebae rather than to differ- 
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ence in effect of the two solutions. It is concluded from these 
observations that substitution of chloride for phosphate does 
not affect the rate of locomotion in Amoeba proteus. 

The inference is logical then that alteration of the ratio of 
primary and secondary phosphate does not in itself affect 
the rate of locomotion. If this inference is valid then the 
variation in rate of locomotion considered in the preceding 
and the following sections may be considered as being inde- 
pendent of changes in the kind or concentration of the anions, 
at least as far as primary and secondary phosphate and 
chloride are concerned. 

THE EFFECT ON AMOEBA PROTEUS OF PROLONGED EXPOSUBE 
IN VARIOUS SOLUTION8 

The marked decrease in the rate of locomotion in the alka- 
line and the extreme acid ranges of the single salt solutions of 
sodium and potassium is striking, and preliminary observa- 
tions in the more concentrated salt solutions seem to indicate 
that this is correlated with an effect that continues for a con- 
siderable time. The following experiments concern this 
problem. 

Amoebae were washed in redistilled water, selected, and 
transferred to 0.005N solutions of sodium, potassium, and cal- 
cium phosphate buffer solutions at hydrogen ion concentra- 
tions ranging from pH 4.2 to 8.0, as previously described. 
These solutions were identical with those used in the preced- 
ing experiments. The dishes containing the amoebae were 
then sealed with vaseline and set aside for a period of 4 hours. 
At the end of this time the covers were removed, the solutions 
withdrawn with a pipette, and Chalkley solution 2 (pH 6.5) 
poured on and removed with a pipette three times. Then 
after 1 hour in Chalkley solution, the rate of locomotion of the 
amoebae was ascertained as described above. As control ex- 
periments amoebae taken from the same cultures as those 
which had been put into the buffer solutions were washed in 
redistilled water; then within 10 minutes some which had be- 

1 For composition of Chalkley solution see the preceding paper, p. 451. 
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come radiate in form were selected, transferred to Chalkley 
solution (pH 6.5) and left an hour, after which the rate of lo- 
comotion was ascertained; others were left in redistilled water 
4 hours, then transferred to Chalkley solution and left for 
1 hour, after which the rate of locomotion was ascertained. 
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Fig. 5 The effect on rate of locomotion in Chalkley solution, pH 6.5, of pro- 
longed exposure to sodium solutions 0.005N varying in hydrogen ion concentra- 
tion from pH 4.6 to 8.0 Curve 0> mean rates of locomotion in Chalkley solution, 
pH 6.5, based on the measurement on an average of 10.1 different speci- 
mens for a total average of 48.5 minutes in each hydrogen ion concentra- 
tion tested. Q and O (two controls), mean rates of locomotion based on measure- 
ments of averages of, respectively, 11 and 10 different specimens measured for a 
total of 52 and 49 minutes, respectively. The curve for locomotion in 0.005N 
sodium is transferred from figure 1. 

By referring to figure 5 the following will be seen : The rate 
of locomotion in the amoebae which had been in pure water 4 
hours and then in Chalkley solution 1 hour was essentially 
the same as it was in those which had been in pure water only 
a few minutes and then in Chalkley solution 1 hour, that is, 
an average of 231 \x per minute for the former and 225 m per 
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minute for the latter. This shows that exposure to pure 
water as long as 4 hours does not seriously injure Amoeba 
proteus, the effect being entirely eliminated by the action of 
the Chalkley solution for 1 hour. 

The rate of locomotion in the amoebae which has been in 
solutions of sodium 4 hours and then in Chalkley solution 1 
hour was, in all tests in which the hydrogen ion concentration 
of the sodium solution was pH 5.9 or higher, nearly the same 
as it was in the controls, i. e., in those which had not been 
subjected to sodium, but it was lower in all in which the 
hydrogen ion concentration of this solution was lower than 
pH 5.9; and the lower the hydrogen ion concentration the 
greater the difference in rate. At the lowest hydrogen ion 
concentration tested (pH 8.0) the rate was practically zero. 
Only a few specimens were active at all and all showed signs 
of disintegration. 

By comparing the two curves in figure 5 it will be seen that 
the effect of 4 hours in solutions of sodium ranging in hydro- 
gen ion concentration from pH 5.9 to pH 4.5 (if there actually 
is any) is eliminated after 1 hour in Chalkley solution, but 
that the effect of 4 hours in solutions of sodium which are 
more alkaline than pH 5.9 is changed only slightly if at all 
during 1 hour in Chalkley solution. This indicates that in 
solutions of sodium which are alkaline or only slightly acid 
the amoebae are definitely injured and that the extent of this 
injury varies inversely with acidity. 

The results obtained on the effect of prolonged exposure to 
potassium are presented in figure 6. This figure shows that 
the rate of locomotion in amoebae which had been in solutions 
of potassium 4 hours and then in Chalkley solution 1 hour 
was, in the tests in which the hydrogen ion concentration of 
the potassium solution was pH 5.3, 5.0, and 4.7, nearly normal, 
that is, nearly the same as it was in the amoebae which had 
been only a short time in pure water and then 1 hour in 
Chalkley solution. But that in the tests in which the postas- 
sium solution was more acid than pH 4.7 or more alkaline than 
pH 5.3, the rate was markedly lower, especially in the alka- 
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line range. It shows, however, that practically throughout 
the entire range the rate was much higher than it was in 
amoebae which were in potassium solution when the rate was 
measured (curve #) even if they had been in this solution 
only a short time. 
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Fig. 6 The effect on rate of locomotion in Chalkley solution, pH 6.5, of pro- 
longed exposure to potassium solutions 0.005N varying in hydrogen ion concen- 
tration from pH 4.2 to 7.0. Curve 0» mean rates of locomotion in Chalkley solu- 
tion pH 6.5, based on the measurement on an average of 16.5 different speci- 
mens for a total average of 86 minutes in each hydrogen ion concentration 
tested. 3 and Q (two controls), mean rates of 17 and 16 different specimens 
measured for a total of 89 and 82 minutes, respectively. The curve for locomo- 
tion in 0.005N potassium is transferred from figure 3. 

This shows that the action of potassium in all hydrogen ion 
concentrations tested interferes with locomotion, that the 
effect is drastic in the more alkaline solutions (pH 5.9 to 8.0) 
and recovery slow, but that recovery is fairly rapid in the 
more acid solutions (pH 5.3 to 4.7). 

It is probable that a part of the retarding effect of potas- 
sium on locomotion is due to reduction in adhesiveness of the 
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surface and consequent interference with attachment to the 
substratum. 

The results obtained on the effect of prolonged exposure to 
calcium are presented in figure 7. This figure shows that the 
rate of locomotion in amoebae which have been in calcium 
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Fig. 7 The effect on rate of locomotion in Chalkley solution, pH 6.5, of pro- 
longed exposure to calcium solutions 0.005N varying in hydrogen ion concentra- 
tion from pH 4.2 to 7.0. Curve Q, mean rates of locomotion in Chalkley solu- 
tion, pH 6.5, based on the measurement of an average of 14.9 different speci- 
mens for a total average of 72.6 minutes in each hydrogen ion concentration 
tested. 3 and © (two controls), mean rates of 15 different specimens meas- 
ured for a total of 75 minutes. The curve for locomotion in 0.005M calcium so- 
lutions is transferred from figure 4. 

solutions 4 hours and then in Chalkley solution 1 hour was 
nearly normal in all tests in which the hydrogen ion concen- 
tration of the calcium solution was pH 5.0 or lower, 3 but that 
it was considerably lower in those in which the calcium solu- 
tions were more acid than pH 5.0. By comparing these re- 
sults with those obtained in observations on the rate of loco- 
motion of amoebae in calcium solution (curve # ) it will be 

1 Owing to the slight solubility of calcium phosphate in solutions more alkaline 
than pH 7.0, it was necessary to use unbuffered solutions to obtain hydrogen ion 
concentrations lower than pH 7. However, the hydrogen ion concentration of un- 
buffered solutions, even though in vaseline sealed dishes, changed so much during 
the 4-hour period of the experiment that it rendered the results obtained valueless. 
They are therefore not presented. 
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seen that the rate of locomotion in the calcium solutions was 
in all tests in which these solutions were more alkaline than 
pH 6.0, nearly the same as the rate in amoebae which had been 
in calcium solutions 4 hours and then in Chalkley solution 1 
hour, but that it was much lower in those which were more 
acid. The results presented consequently show that calcium 
interferes with locomotion in solutions which are more acid 
than pH 6.0, but not in solutions which are less acid, and they 
show that transfer from the calcium solutions to favorable 
balanced salt solutions results in rapid recovery. 

DISCUSSION 

Pantin ('26) states that locomotion in a marine limax 
amoeba does not occur in single isotonic salt solutions of 
sodium, potassium, or calcium, i.e., that locomotion occurs in 
sodium or potassium solutions only in the presence of calcium, 
and in solutions of calcium only in the presence of one of the 
former. Hopkins ('29) asserts that calcium or strontium is 
necessary for locomotion of Amoeba proteus in solutions of 
sodium or potassium salts. Edwards and Forgrave ('23) 
contend, however, that Amoeba proteus can move in solutions 
containing only sodium or potassium salts, and Mast ('29), 
Mast and Hulpieu ('30), and Mast and Prosser ('32) 
maintain that it can move in solutions containing only 
sodium, potassium, calcium, or magnesium. That is Pantin 
and Hopkins hold that a bivalent cation salt is necessary for 
movement of Amoeba in solutions of monovalent cation salts 
and vice versa, and the rest of the investigators hold that it 
is not necessary. The results presented above obviously 
support the latter view. How then can the results obtained 
by Pantin and Hopkins be explained! 

Pantin, as previously stated, studied a marine limax amoeba 
and used solutions of various salts isotonic with sea water. 
Figure 1 of the present paper indicates that if the sodium 
concentration had been increased until it was isotonic with 
sea water the hydrogen ion concentration required to permit 
locomotion in Amoeba proteus would have been so high that 
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it would have prevented locomotion if it did not actually kill 
the amoebae, i.e., it would have been higher than that which 
Pantin found inhibited locomotion in marine amoebae. The 
results presented in figure 3 support this contention for they 
show that in potassium 0.01N no locomotion was obtained in 
hydrogen ion concentrations between pH 4.2 and 8.0. This 
seems to indicate that amoebae which require concentrations 
of salts isotonic with sea water will not move in solutions con- 
taining but one salt. Hopkins maintains that no locomotion 
occurs in Amoeba proteus in a 0.00678N solution of a sodium 
or potassium salt, pH 6.6. By referring to figures 1 and 3 
it can be seen that this contention is confirmed in reference to 
potassium but not in reference to sodium, for the curves 
clearly indicate that locomotion would occur in sodium solu- 
tion 0.00678N, pH 6.6, but that the rate would be rather low. 

The processes involved in the interaction between different 
salts in relation to gel/sol ratio and rate of locomotion in 
Amoeba proteus will be considered in the next paper in this 
series. 

SUMMARY 

1. As the hydrogen ion concentration decreases the rate of 
locomotion of Amoeba proteus in solutions containing only 
sodium, potassium, or calcium salts in various concentrations 
increases from zero to a maximum and then decreases to zero, 
that is, there is but one maximum. The relation between rate 
of locomotion and hydrogen ion concentration in solutions 
containing but one salt therefore differs radically from that 
in solutions containing several salts in balanced proportions, 
in which there usually, if not always, are two maximum rates 
with a median minimum rate at neutrality. 

2. In solutions containing only sodium salts the rate of loco- 
motion in general varies inversely with the concentration and 
as the concentration increases over the range tested the opti- 
mum acidity shifts from pH 6.5 to pH 5.0 and the maximum 
alkalinity permitting locomotion from pH 8.0 to pH 6.9. 

3. In solutions containing only potassium salts the rela- 
tion between concentration and rate of locomotion is similar 
to that in solutions containing only sodium salts. 
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4. In solutions containing only calcium salts the rate of 
locomotion varies inversely with salt concentration as it does 
in sodium and potassium solutions but the optimum shifts in 
the opposite direction and the maximum alkalinity permitting 
locomotion is much higher. 

5. The maximum rate of locomotion observed is highest for 
potassium and only slightly lower for sodium and calcium so- 
lutions, but the rate is high over a much wider range in cal- 
cium solutions than it is in either potassium or sodium salt 
solutions. 

6. The rate of locomotion is probably independent of the 
kind and the concentration of anions. 

7. Exposure of amoebae to solutions of single salts for a 
period of 4 hours causes injury which is not eliminated in a 
period of 1 hour in a favorable solution. The extent of this 
injury depends on the hydrogen ion concentration and the 
specific salt to which the amoebae were exposed. In solu- 
tions of sodium or potassium salts, the injury is greatest in 
the more alkaline solutions ; in solutions of calcium salts it is 
greatest in the more acid solutions. In all three salts there 
is evidence of some injury in extremely acid solutions. The 
extent of the injury in any one of the three single salt solu- 
tions is thus roughly inversely proportional to the rate of 
locomotion in that solution. 

8. In sodium or potassium solutions the gel/sol ratio 
(qualitative measure of viscosity) decreases as the hydrogen 
ion concentration decreases. In calcium solutions it increases 
in the more acid range (pH 5.0 to 5.9), then remains constant 
or decreases slightly. 

9. In sodium solutions, as the salt concentration increases, 
the gel/sol ratio increases in the more acid range (pH 5.3 to 
5.9) and decreases in the less acid range (pH 5.9 to 6.8). In 
calcium solutions the reverse obtains. The potassium solu- 
tions used are so toxic that the results have little if any com- 
parative value. 

10. There is no specific correlation between gel/sol ratio 
and rate of locomotion in any of the salt solutions tested. 



Digitized by 



Google 



256 B. P. PITTS AND S. O. MAST 

LITER A TUBE CITED 

Edwards, J. G.y and H. S. Fobgravi 1923 The rate of locomotion of amoeba in 
alkali chlorides. J. H. U. Hosp. BulL, vol. 34, pp. 387-389. 

Hopkins, D. L. 1929 The effects of substratum, divalent and monovalent cations 
on locomotion in Amoeba proteus. J. Morph. and Physiol., vol. 48, 
pp. 371-383. 

Mast, 8, O. 1929 Mechanics of locomotion in Amoeba proteus, with special 
reference to the factors involved in attachment to the substratum. 
Protoplasma, vol. 8, pp. 344-377. 

Mast, 8. O., and H. B. Hulpisu 1930 Variation in the response to light in 
Amoeba proteus with special reference to effect of salts and hydrogen 
ion concentration. Protoplasma, vol. 11, pp. 312-431. 

Mast, S. O., and C. L. Pbossik 1932 Effect of temperature, salts, and hydro- 
gen ion concentration on rupture of the plasmagel sheet, Bate of lo- 
comotion, and gel/sol ratio in Amoeba proteus. J. Comp. and Cell. 
Physiol., vol. 1, pp. 833-354. 

Pantin, C. F. A. 1926 On the physiology of amoeboid movement. Ill and IV. 
The action of calcium and magnesium. Brit. J. Exp. Biol., vol. 3, 
pp. 275-311. 

Pitts, B. F. 1933 The relation between rate of locomotion and form in Amoeba 
proteus. Biol. Bull., vol. 64, pp. 418-423. 

Pitts, B. F., and S. O. Mast, 1933 The relation between inorganic salt con- 
centration, hydrogen ion concentration and physiological processes in 
Amoeba proteus. I. Bate of locomotion, gel/sol ratio, and hydrogen 
ion concentration in balanced salt solutions. J. Cell, and Comp. 
Physiol., vol. 3, pp. 449-462. 



Digitized by 



Google 







Pitts, Robert Franklin, and Samuel Ottmar Blast 

1934. The relation between inorganic salt concentration, 
hydrogen ion concentration and physiological processes in 
Amoeba proteus 

III. The interaction between salts (antagonism) in rela- 
tion to hydrogen ion concentration and salt concentration 

J. Cell. & Comp. Physiol., v. 4, no. 4, June 20 

Ph iolo I experimental Amoeba proteus 

ffy \ion action 

Movement, amoeboid — effect of ions on 



The Wistae Institute Press 
Philadelphia, Pa., U.S.A. 




Digitized by 



Google 



Digitized by 



Google 



Reprinted from the Journal or Cellular and Comparative Physiology 
Vol. 4, No. 4, June, 1934 



THE RELATION BETWEEN INORGANIC SALT CON- 
CENTRATION, HYDROGEN ION CONCENTRATION 
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SEVEN FIGURES 

(Received for publication January 31, 1934) 
INTRODUCTION 

Since the discovery by Ringer (1882) of antagonism be- 
tween calcium and sodium or potassium salts in their action 
on the frog's heart, the problem has been intensively investi- 
gated in reference to various physiological processes in many 
organisms. There have been, however, no extensive observa- 
tions made on the relation between hydrogen ion concentra- 
tion, salt concentration and antagonism between different 
salts. The following experiments concern primarily this 
relation. 

THE RELATION BETWEEN HYDROGEN ION CONCENTRATION AND 
ANTAGONISM BETWEEN SALTS 

Sodium and calcium 

Observations were made on the rate of locomotion and the 
gel/sol ratio in Amoeba proteus in solutions containing sodiuni 
and calcium in Hydrogen ion concentrations varying from pH 
4.2 to 8.0. The solutions used were prepared by making two 
stocks, one containing primary sodium phosphate 0.005N and 
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calcium chloride 0.001M, the other containing sodium hy- 
droxide 0.005N and calcium chloride 0.001M, and mixing the 
two stocks in varying proportion to obtain solutions of the 
desired hydrogen ion concentration. All of the solutions 
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Fig. 1 Antagonism between 0.005N sodium and 0.001M calcium. 8olid line, 
rate of locomotion; broken line, gel/sol ratio. The solid curve for the solution 
containing sodium and calcium is based on the measurement of the rate of 
locomotion on an average of 14.75 specimens for a total average of 89.9 minutes 
in each hydrogen ion concentration tested. The solid curves for sodium and 
calcium, respectively, were transferred from the preceding paper, figures 1 and 3. 
The broken curve for the solution containing sodium and calcium is based on 
the measurement of an average of 19.8 different specimens in each hydrogen-ion 
concentration tested. The broken curves for sodium and calcium were transferred 
from the preceding paper, figures 1 and 3. 

obviously contained the same concentration of sodium and 
calcium. The observations were made as described in the 
preceding papers. The results obtained are presented in 
figure 1. For details concerning individual variation in the 
rate of locomotion of Amoeba proteus see table 2 in the first 
paper in this series. 
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Figure 1, curve 0, shows that as the hydrogen ion concen- 
tration of the solutions containing sodium and calcium salts 
decreased, the rate of locomotion increased rapidly to a maxi- 
mum at about pH 6.2, then decreased sharply to a median 
minimum at pH 7.0, after which it increased to a secondary 
maximum at pH 7.5, then decreased again. It also shows 
that in solutions more alkaline than pH 6.2 the rate for the 
mixture of calcium and sodium was between the rate for 
calcium alone (curve O) and the rate for sodium alone 
(curve 3)* 

This indicates that if the solution is more alkaline than 
pH 6.2 the addition of calcium to sodium solutions causes 
increase and the addition of sodium to calcium solutions de- 
crease in rate of locomotion, and that increase in hydrogen ion 
concentration over this range caused very marked increase 
in rate of locomotion in sodium solutions, but only slight 
increase if any in calcium solutions. It is consequently evi- 
dent that addition of calcium to sodium solutions has the same 
effect as increasing the hydrogen ion concentration and addi- 
tion of sodium to calcium solution the same effect as decreas- 
ing the hydrogen ion concentration. However, examination 
of the curves in figure 1 shows at once that the magnitude of 
the effect of changes in the hydrogen ion concentration is not 
uniform over the entire range considered. For example, it 
shows that the addition of calcium to sodium solutions has 
relatively very much greater effect at pH 7.5 than it has at 
pH 7.0. The cause of this is not obvious. 

The figure shows also that in hydrogen ion concentrations 
higher than pH 5.9, addition of either calcium to sodium 
solution or sodium to calcium solution causes very marked 
decrease in rate of locomotion ; and that increase in hydrogen 
ion concentration from pH 5.9 to 5.3 causes only very slight 
decrease in rate of locomotion in sodium solution and no 
change in rate of locomotion in calcium solution. This indi- 
cates that over this range the effect of increase in hydrogen 
ion concentration on rate of locomotion in calcium solution 
and sodium solution, respectively, is the same in direction, in 
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so far as there is any effect, but that it is not nearly so great 
as the effect of addition of calcium to sodium or sodium to 
calcium salt solution. 

The conclusion is drawn that calcium and sodium are an- 
tagonistic in their effects on rate of locomotion in hydrogen 
ion concentrations between pH 6.2 and 8.0, and the opposite 
in hydrogen ion concentrations between pH 6.2 and 4.6, and 
that the relative extent of the interaction varies greatly with 
the hydrogen ion concentration. 

Figure 1 shows that as the hydrogen ion concentration of 
the mixture of sodium and calcium decreased the gel/sol ratio 
decreased, at first rapidly and then more slowly and steadily, 
and that the gel/sol ratio in the mixture was intermediate for 
the most part of the range between that in the sodium and 
the calcium solutions, respectively, though more closely ap- 
proximating that in sodium so far as the form of the curve 
is concerned. Thus antagonism between sodium and calcium 
as concerns gel/sol ratio is not as evident as antagonism in 
relation to rate of locomotion, for the relation between gel/sol 
ratio and hydrogen ion concentration in the sodium solution 
and in the mixture are very similar though the gel/sol ratios 
differ somewhat in magnitude. It is evident, however, that 
these relations for both solutions are different from that 
observed in the calcium solution. 

Potassium and calcium 

Observations were made on the relation between hydrogen 
ion concentration, rate of locomotion, and gel/sol ratio in 
solutions containing potassium 0.005N and calcium 0.001M in 
hydrogen ion concentrations varying from pH 4.2 to 8.0. The 
solutions used were the same as those used in the preceding 
experiments except that potassium phosphate and hydroxide 
replaced the corresponding sodium salts. The methods of 
observation were the same. The results obtained are 
presented in figure 2. 

By comparing figure 2 with figure 1 it can be seen that 
the results obtained with mixtures of potassium and calcium 
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are similar to those obtained with mixtures of sodium and 
calcium, the only striking difference being that the rate of 
locomotion between pH 6.2 and 4.6 1 changed very much more 
gradually in the potassium calcium mixture than in the sodium 
calcium mixture. By comparing the rates of locomotion at 
corresponding hydrogen ion concentrations in the potassium 
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Fig. 2 Antagonism between 0.005N potassium and 0.001M calcium. Solid 
line, rate of locomotion; broken line, gel/sol ratio. The solid curve for the 
solution containing potassium and calcium is based on the measurement of the 
rate of locomotion on an average of 20.5 specimens for a total average of 
104.6 minutes in each hydrogen ion concentration tested. The broken curves 
for potassium and calcium, respectively, were transferred from the preceding 
paper, figures 2 and 3. The broken curve for the solution containing potassium 
and calcium is based on the measurement of an average of twenty different 
specimens in each hydrogen ion concentration tested. The broken curves for 
potassium and calcium, respectively, were transferred from the preceding paper, 
figures 2 and 8. 

solution, the calcium solution, and the mixture of potassium 
and calcium, it will be seen that addition of calcium to potas- 
sium not only markedly increased the rate of locomotion 
throughout the range, but, of equal importance that it 
extended it far into the alkaline region. 

*The sudden decrease to zero at pH 4.6 was probably due in great part to 
failure of the amoebae to attach in strongly acid solution. 
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This shows that calcium 0.001M very effectively antago- 
nizes the effects of potassium 0.005N throughout the entire 
range of hydrogen ion concentrations between pH 4.6 and 8.0. 
The antagonism between potassium and calcium appears to be 
greater, especially in the range from pH 4.6 to 5.6 than the 
antagonisms between sodium and calcium. The form of the 
curves shows, however, that the extent of the antagonism 
varies greatly with hydrogen ion concentration. 

It will also be seen that the variation of gel/sol ratio 
with hydrogen ion concentration in the potassium calcium 
mixture is similar to that observed in the sodium calcium 
mixture, with the exception that the rise in gel/sol ratio at 
pH 7.2 in the former was not observed in the latter mixture. 
Figure 2 shows that the gel/sol ratio is slightly lower for 
the mixture of potassium and calcium than for potassium 
alone, yet considerably higher throughout most of the range 
than for calcium. ' It also shows that the antagonism between 
potassium and calcium in reference to gel/sol ratio varies 
greatly with hydrogen ion concentration and that it is not so 
evident as it is in reference to rate of locomotion. 

Sodium and potassium 

Observations were made on the relation between hydrogen 
ion concentration and rate of locomotion in solutions con- 
taining sodium and potassium in hydrogen ion concentrations 
ranging from pH 4.2 to 8.0. The solutions used were made 
by mixing sodium and potassium phosphate buffers as de- 
scribed above. The observations were made the same as those 
in the preceding experiments. The results obtained are 
presented in figures 3 and 4. 

Figure 3 shows that the relation between rate of locomotion 
hydrogen ion concentration in solutions containing potassium 
0.005N and sodium 0.001N is essentially the same as that ob- 
tained with potassium 0.005N alone. This indicates that there 
is no antagonism between potassium 0.005N and sodium 
0.001N in reference to rate of locomotion. 
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Figure 4 shows that the relation between hydrogen ion con- 
centration and rate of locomotion in solutions containing 
sodium 0.005N and potassium 0.001N is similar to that ob- 
tained in sodium 0.005N alone with the exception that the 
optimum is somewhat more acid and the rates on the alkaline 
side of the optimum are uniformly lower in the mixture than 
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Fig. 3 Antagonism between 0.001N sodium and 0.005N potassium in reference 
to rate of locomotion. The curve for the solution containing sodium and potassium 
is based on the measurement of the rate of locomotion on an average of 12.8 
specimens for a total average of 70.7 minutes in each hydrogen ion concentration 
tested. The curves for potassium and sodium, respectively, were transferred 
from the preceding paper, figures 1 and 2. 

in the sodium solution alone. Thus it seems that the addition 
of potassium 0.001N to sodium 0.005N produces an effect on 
the relation between hydrogen ion concentration and rate of 
locomotion very similar to an increase in sodium or potassium 
ion concentration. This indicates that there is no antagonism 
between sodium 0.005N and potassium 0.001N in reference 
to rate of locomotion in Amoeba. 
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Magnesium and potassium or sodium 

Observations on the relation between hydrogen ion con- 
centration and rate of locomotion in solutions containing 
sodium and magnesium and potassium and magnesium were 
made as described above. The results obtained are presented 
in figure 5. 
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Fig. 4 Antagonism between 0.001N potassium and 0.005N sodium in reference 
to rate of locomotion. The curve for the solution containing sodium and potas- 
sium is based on the measurement of the rate of locomotion on an average of 
17.2 specimens for a total average of 86.5 minutes in each hydrogen ion con- 
centration tested. The curves for sodium and potassium, respectively, were 
transferred from the preceding paper, figures 1 and 2. 

Figure 5 shows clearly that the curves describing the varia- 
tion in rate of locomotion with hydrogen ion concentration in 
solutions of sodium 0.005N and solutions containing sodium 
0.005N and magnesium 0.001N are practically identical; and 
that the same is true in reference to potassium and a mixture 
of potassium and magnesium. Thus it may be concluded that 
magnesium does not (at least in the concentration used) ap- 
preciably antagonize the effects of sodium or potassium on 
the rate of locomotion in Amoeba. 
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This is conclusive proof that the marked antagonistic action 
of calcium on rate of locomotion in solutions of the alkali 
metals is not a function of its valency but rather a specific 
property of calcium. 
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Fig. 5 Antagonism between 0.00 IN magnesium and, respectively, 0.005N 
sodium and 0.005N potassium in reference to rate of locomotion. The curve for 
the solution containing sodium and magnesium is based on the measurement 
of the rate of locomotion on an average of 14.9 specimens for a total average 
of 76 minutes in each hydrogen ion concentration tested; and the curve for 
the solution containing potassium and magnesium on the measurement of the 
rate of locomotion on an average of 13.5 specimens for a total average of 
70 minutes in each hydrogen ion concentration tested. The curves for sodium 
and potassium, respectively, were transferred from the preceding paper, figures 1 
and 2. 

RELATION BETWEEN HYDROGEN ION CONCENTRATION AND THE 

EFFECT OF VARIATION IN THE PROPORTION OF DIFFERENT 

SALTS AND IN SALT CONCENTRATION ON 

ANTAGONISM BETWEEN SALTS 

Hopkins ('26) and Mast and Prosser ('32) observed that 
Amoeba proteus is very much less active in neutral solutions 
than in solutions which are either slightly acid or slightly 
alkaline. Mast and Prosser maintain, however, that this does 
not obtain if the salt content of the solution is low and they 
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conclude that the relative inactivity in neutral solutions is 
correlated with the concentration of the salts in the solution. 

In the preceding papers of this series we presented results 
which are in harmony with those presented by Hopkins and 
Mast and Prosser, but we found that they obtain only for 
balanced salt solutions and solutions which contain calcium 
and sodium or potassium, that they do not obtain for solu- 
tions which contain only sodium or potassium or calcium 
salts, or magnesium and sodium or potassium salts. These 
results indicate that the relative inactivity at neutrality in the 
former solutions is in some way correlated with the inter- 
action between calcium and sodium or potassium. We, how- 
ever, also obtained some evidence which indicates that the 
decrease in activity is not so great in strong as it is in weak 
salt solutions, that is, that it is correlated with salt concen- 
tration but in the reverse direction from that maintained by 
Mast and Prosser. 

In order to obtain more information concerning this problem 
two sets of experiments were performed as follows: 1) The 
rate of locomotion and the gel/sol ratio were ascertained in 
three series of solutions all with constant sodium ion con- 
centration, 0.005N, but with calcium concentrations 0.001M, 
0.0005M and 0.0001M, respectively. 2) The rate of locomotion 
and the gel/sol ratio were ascertained in three series of solu- 
tions all with constant calcium concentration, 0.0005M, but 
with the sodium ion concentration, 0.010N, 0.005N and 0.001N, 
respectively. The observations in both sets of experiments 
were made in the same way as those in the preceding sections. 
The results obtained are presented in figures 6 and 7. 

The curveB in figure 6 clearly indicate that the relation be- 
tween hydrogen ion concentration and rate of locomotion in 
the three solutions containing the three different sodium/ 
calcium ratios produced by changing the calcium concentra- 
tion is essentially the same throughout the whole range of 
hydrogen ion concentrations except in the region of neutrality, 
and that in this region, the higher the calcium concentration 
or the lower the sodium/calcium ratio, the lower the rate 
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of locomotion resulting in a median minimum rate which 
becomes more pronounced as the concentration of calcium in- 
creases. The curves in figure 7 indicate the same in reference 
to the three solutions containing the three different sodium/ 




i 



-*** 



r 



.4 



■^C t 



- IS 



S 

o 

* 



rH 



6JS 



V 



7.7 



U 



12 



W 



Fig. 6 The effect of adding calcium in different concentrations to 0.005N 
sodium solutions, on the relation between hydrogen ion concentration, rate of 
locomotion and gel/sol ratio. The solid curve for the solutions containing calcium 
0.00 1M is based on measurement of the rate of locomotion, on an average of 
14.75 different specimens for a total average of 89.9 minutes; that for calcium 
0.0005M on an average of 18.6 different specimens for a total average of 
95 minutes ; and that for calcium 0.001M on an average of 20.5 different specimens 
for a total average of 104.6 minutes in each hydrogen ion concentration tested. 
The broken curve for the solution containing calcium 0.001M is based on measure- 
ment of the gel/sol ratio, on an average on 19.8 different specimens; that for 
calcium 0.0005M on an average of 17.9 different specimens; and that for calcium 
0.0001M on an average of twenty different specimens in each hydrogen ion con- 
centration tested. 

calcium ratios produced by changing the sodium concentra- 
tions. 

The results obtained in both experiments therefore show 
that, within the limits of the concentrations used, the lower 
the sodium/calcium ratio the lower the rate of locomotion at 
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neutrality and the greater the difference between this rate 
and the rates obtained at the optimum hydrogen ion concen- 
tration in alkaline and acid solutions, respectively. This 
together with the fact that no indication of reduction in rate 
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Fig. 7 The effect of adding sodium in different concentrations to 0.0005M 
calcium solutions, on the relation between hydrogen ion concentration and rate 
of locomotion. The solid curve for the solution containing sodium 0.01N is based 
on measurement of the rate of locomotion, on an average of 19.0 different 
specimens for a total average of 95.8 minutes; that for sodium 0.005N on an 
average of 18.6 different specimens for a total average of 95 minutes; and that 
for sodium 0.00 IN on an average of 18.9 different specimens for a total average 
of 95.6 minutes in each hydrogen ion concentration tested. The broken curve for 
the solution containing sodium 0.0 IN is based on measurement of the gel/sol 
ratio, on an average of 16.6 different specimens; that for sodium 0.005N on an 
average of 17.9 different specimens; and that for sodium 0.001N on an average 
of 18.4 different specimens in each hydrogen ion concentration tested. 

of locomotion at neutrality was observed in solutions con- 
taining either of these salts alone proves conclusively that 
the relative inactivity observed in Amoeba proteus at neu- 
trality is specifically correlated with the relation between the 
quantities of sodium and calcium salts present. This, of 
course, does not exclude the possibility of correlation with the 
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total salt concentration of such a nature as to eliminate the 
median minimum rate at neutrality in weak solutions in ac- 
cord with the views of Mast and Prosser and also in strong 
solutions in accord with the results presented in the first paper 
in this series. 

Figure 6 shows that the gel/sol ratio increases consistently 
with increase in hydrogen ion concentration, and it clearly 
indicates that in the hydrogen ion concentrations tested the 
more calcium present, i.e., the lower the sodium/calcium ratio, 
the higher the gel/sol ratio. The indicated increase in gel/sol 
ratio in the alkaline range is doubtless due to an error in 
measurement, owing to the accumulation of fluid under the 
plasmalemma and the consequent abnormal thickening of the 
hyaline layer as described in the preceding paper. 

The results presented in figure 7 also indicate that the 
gel/sol ratio increases with decrease in the sodium/calcium 
ratio, but that those obtained in the two highest ratios are 
confused in some hydrogen ion concentrations. It is, how- 
ever, clear that the gel/sol ratio in the lowest sodium/calcium 
ratio was throughout the whole range of hydrogen ion con- 
centration tested, higher than the gel/sol ratio in the highest 
sodium/calcium ratio, in spite of the fact that the salt con- 
centration was lower in the former than in the latter. The 
increase in total salt concentration would in itself tend to 
produce the reverse relations in the gel/sol ratio. This shows 
very clearly that the gel/sol ratio is more intimately cor- 
related with the sodium/calcium ratio than with the salt 
concentration. 

DISCUSSION 

Gel/sol ratio 

The evidence presented in the three papers of this series 
indicates the following in reference to the gel/sol ratio in 
Amoeba proteus : 

In balanced salt solutions, in solutions containing sodium 
and calcium salts or potassium and calcium salts, and in solu- 
tions containing only sodium or potassium salts the gel/sol 
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ratio, in general, varies directly with hydrogen ion concen- 
tration. 2 In solutions containing only calcium it is practically 
independent of hydrogen ion concentration in the more dilute 
solutions, and probably varies inversely with the hydrogen 
ion concentration in the more concentrated solutions. In 
solutions containing calcium and sodium or potassium it is, 
in general, intermediate between what it is in solutions 
containing these salts singly. 

The results presented in figures 5 and 6, paper III, indicate 
that the gel-sol ratio varies directly with the calcium/sodium 
ratio. This variation may, however, have been due to the 
change in total salt concentration that accompanied the change 
in the calcium/sodium ratio. 

In balanced salt solution the gel/sol ratio varies directly 
with the salt concentration throughout the entire range of 
hydrogen ion concentration tested. In solutions of single salts 
the relation between gel/sol ratio and concentration is not 
definitely established. The results presented in figures 1 and 
3, paper II, indicate that in solutions containing only calcium 
salts the gel/sol ratio varies directly with the salt concentra- 
tion in the more acid range (pH 5 to 5.9) and inversely in 
the more alkaline range ; and that in solutions containing only 
sodium salts the reverse obtains, i.e., that it varies indirectly 
with the salt concentration in the more acid range (pH 5 
to 5.9) and directly in the more alkaline range (pH 5.9 to 6.5). 
There was, however, so much variability in these results that 
their significance is questionable. 

It is obvious that a substance in the environment may in- 
fluence processes which occur in a cell either by entering the 
cell and acting directly on substances in the cell, or by acting 
on the surface of the cell in such a way as to retard or facili- 
tate the passage into or out of the cell of other substances 
which, owing to their presence or absence, induce alterations 
in internal processes. 

1 Some of the curves indicate inverse variation in the more alkaline solutions of 
these salts. It must, however, again be emphasized as in paper II, that in 
alkaline solutions and in toxic salt solutions in general, structural changes oc- 
curred which invalidate the results obtained in the measurement of the gel/sol 
ratio. 
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It may be assumed, then, either, 1) that the gel/sol ratio 
depends upon the entrance of salts into the cell and reaction 
between these and internal substances, and that the rate of 
entrance of salts varies with the hydrogen ion concentration; 
or, 2) that the gel/sol ratio varies with the rate of entrance 
of hydrogen and hydroxyl ions into the cell and reaction be- 
tween these and internal substances, and that the rate of 
entrance of these ions varies with the concentration of the 
salts and the hydrogen ions; or, 3) that the gel/sol ratio 
depends upon the exit of substances from the cell, e.g., water, 
and that this depends upon the hydrogen ion concentration, 
and the salt concentration and the kinds of salts present. Let 
us now attempt to ascertain if the processes in question are 
in accord with any of these groups of assumptions. 

If they are in accord with the first of these assumptions, 
the gel/sol ratio must vary directly or indirectly with the 
amount of salt that enters the cell and this must vary directly 
or indirectly with the hydrogen ion concentration. If it varies 
indirectly with the amount of salt that enters and this varies 
either directly or indirectly with the hydrogen ion concentra- 
tion practically none of the results obtained are in accord 
with the assumptions. If it varies directly with the amount 
of salt that enters and this varies directly with the hydrogen 
ion concentration the results obtained with balanced salt solu- 
tions and some others are in full accord with the assumptions ; 
but the assumption that the entrance of salts varies directly 
with hydrogen ion concentration is "not in harmony with the 
results obtained by practically all who have investigated this 
problem. Moreover, the assumptions do not account for the 
independence or inverse variation between hydrogen ion con- 
centration and gel/sol ratio in calcium solutions. 

If they are in accord with the second of the three assump- 
tions made above, the gel-sol ratio must depend upon the 
hydrogen ion concentration within the cell and this must vary 
with the concentration of the salts and the hydrogen ions in 
the surrounding medium. If it varies indirectly with the 
hydrogen ion concentration of the surrounding medium and 
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directly or indirectly with the salt concentration, few if any 
of the results obtained are in accord with the assumptions. If 
it varies directly with the hydrogen ion concentration and the 
salt concentration of the surrounding medium, the results 
obtained with balanced salt solutions and some others are in 
accord with the assumptions, but those obtained with calcium 
solutions are not. There is, moreover, no evidence which 
indicates that the hydrogen ion within Amoeba varies appreci- 
ably with variation in the hydrogen ion and the salt concen- 
trations of the surrounding medium (Chambers, '28). 

In accord with the third group of assumptions, the gel/sol 
ratio must vary with the rate of exit of substances from the 
cell, and this must vary directly or indirectly with the salt and 
the hydrogen ion concentration, and it must also vary with 
the kind of salts present in the environment. Without enter- 
ing upon a detailed analysis of the correlation between these 
assumptions and the results under consideration, it is evi- 
dent that, no matter what combination is selected, there are 
between them and the results inconsistencies of the same 
nature as those presented above. 

It is consequently obvious that the results in hand cannot be 
consistently explained by any one of the three groups of 
assumptions made, and that there must be a fairly complicated 
interaction between the various factors involved. If this is 
true, the statement, without qualification, that any given 
factor facilitates gelation or solation is obviously so incom- 
plete that it is without value. This conclusion is in full 
harmony with that reached by Mast and Prosser ( , 32). 

Rate of locomotion 

In reference to the relations between rate of locomotion and 
kind of salts, salt concentration and hydrogen ion concentra- 
tion, the results obtained are, on the basis of any one of the 
groups of assumptions considered above, even less explicable 
than are those in reference to the gel/sol ratio. The outstand- 
ing difficulty here concerns the remarkable decrease in rate 
of locomotion as neutrality is approached either from the acid 
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or from the alkaline side. The results presented show that 
this decrease occurs in balanced salt solutions; that it is 
specifically correlated with the Na/Ca or the K/Ca ratio; 
that the higher this ratio within the limits of the concentra- 
tions tested, the greater the decrease; and that it does not 
occur in solutions containing only one salt, or in solutions 
containing only sodium and potassium salts, or magnesium 
and sodium or potassium salts. 

The results show that if calcium is added to a solution con- 
taining only sodium salts, the rate of locomotion in the alkaline 
range increases greatly, with but little change in the acid 
range and in the region of neutrality; and that if sodium is 
added to solutions containing calcium salts, the rate decreases 
greatly in the region of neutrality, with but little change 
elsewhere. 

The questions now arise as to why addition of calcium to 
solutions containing only sodium salts causes great increase 
in rate of locomotion in the alkaline range, and why addition 
of sodium to solutions containing only calcium salts causes 
great decrease in the rate in the region of neutrality. 

Similar questions have arisen in reference to the bimodal 
curves obtained by a number of other investigators in plotting 
the rate of various physiological processes against hydrogen 
ion concentration, e.g., by Bobbins ('23) and Farr ('28) in 
various processes in plants; by Ephrussi and Neukomm ('27) 
in the resistance to heat in the eggs of a sea urchin; by 
Hopkins ('28) in the rate of locomotion in Amoeba; by Mast 
('28) in the rate of assumption of stellate forms in Amoeba; 
by Eisenberg-Hamburg ('29) in the rate of increase in water 
content in Infusoria; by Chalkley (*29) in water content and 
gel/sol ratio in Amoeba; by Chalkey ('30) in thermal death 
rate in Paramecium; by Chase and Glazer ('30) in rate of 
locomotion in Paramecium; and by Mast and Prosser ('32) in 
rate of locomotion in Amoeba. 

Only a few of these investigators attempted to elucidate 
the phenomenon, Mast and Prosser ('32), as previously 
stated, concluded that it is correlated with salt concentration. 
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We have already considered this view. Bobbins ('23) con- 
tends that the hydrogen ion concentration, at which the median 
minimum in the plant processes studied occurs, coincides with 
the isoelectric point of the principal proteins in the plant. 
Farr ( '28 ) maintains, however, that this view is not tenable. 
He found in observations on the relation between hydrogen 
ion concentration and rate of growth in root hairs of collards 
that the hydrogen ion concentration at which the median 
minimum occurs varies greatly with salt concentration and 
he concludes that it therefore cannot be specifically correlated 
with the isoelectric point of any given protein in the organism. 
In reference to Amoeba, the constancy of a median minimum 
rate of locomotion at pH 7.0 in various solutions indicates 
some fixity of mechanism determining this median minimum. 
This mechanism might be correlated with the behavior of the 
membrane in the neighborhood of an ampholyte isoelectric 
point near neutrality in accord with the view of Bobbins ( '23). 
But arguing against such an isoelectric point are the pertinent 
facts that, 1) the median minimum is lacking in solutions 
of single salts, though locomotion in the dilute solutions occurs 
at hydrogen ion concentrations in which it is usually found; 

2) the difference between the maximum and the median mini- 
mum rate of locomotion depends on the sodium/calcium ratio 
and only slightly if at all on the total salt concentration; 

3) the cations have marked effect on the rate of locomotion 
on the acid side of the neutral point as well as on the alkaline 
side; 4) the anions (so far as chloride and phosphate are 
concerned) have little effect down as far in the acid range as 
the observations were made. 

We are at present unable to suggest a satisfactory explana- 
tion for this median minimum. Whatever the cause of it 
may be, the relation between the rate of locomotion in Amoeba 
and the factors in its environment is doubtless fairly complex, 
for it is probable that these factors influence locomotion in 
it by their action on the surface, affecting adhesiveness and 
other properties of the surface, as well as by their action 
on permeability of the surface membrane (Mast, '26). 
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SUMMARY 

1. There is antagonism between calcium and sodium or 
potassium salts in reference to the effect on rate of locomotion 
and gel/sol ratio in Amoeba proteus but it varies greatly 
with the hydrogen ion concentration. 

2. There is no antagonism between sodium and potassium 
salts or between magnesium and sodium or potassium salts. 

3. The rate of locomotion in potassium salt solutions is in 
all hydrogen ion concentrations tested, increased by the addi- 
tion of calcium, but the increase is much greater in solutions 
which are more alkaline than pH 5.6 than in those which are 
more acid than this, and the increase is not uniform in the 
more alkaline range. As the alkalinity increases from pH 5.6 
the magnitude of the increase in rate increases to a maximum 
at pH 6.2, then decreases sharply to a minimum at pH 7.0 
after which it increases sharply again. 

4. The effect of addition of calcium on the rate of locomo- 
tion in sodium salt solution is similar to the effect of the 
addition of calcium to potassium salts except in hydrogen ion 
concentrations above pH 5.9 in which it actually causes 
decrease in rate of locomotion. 

5. The effect of addition of calcium on the gel/sol ratio in 
sodium or potassium salt solutions varies greatly with the 
hydrogen ion concentration but there is no such marked 
change in the magnitude of this effect in the region of 
neutrality as there is in the effect on rate of locomotion. 

6. In solutions containing calcium and sodium or potassium 
there is a median minimum rate of locomotion at neutrality 
and two maximum rates, one at pH 6.2 and one at pH 7.5, 
that is, the curve expressing the relation between hydrogen 
ion concentration and rate of locomotion in these solutions is 
bimodal. 

7. In solutions containing only sodium, potassium, or 
calcium salts or only magnesium and sodium or potassium 
salts there is no median minimum rate of locomotion and the 
curves expressing the relation between rate of locomotion 
and hydrogen ion concentration are not bimodal. 
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8. The greater the concentration of calcium in relation to 
the concentration of sodium, that is, the lower the sodium/ 
calcium ratio, within the limits tested, the greater the dif- 
ference between the maximum and the median minimum rates 
of locomotion. The relative inactivity of Amoeba proteus 
at neutrality is therefore closely correlated with the sodium/ 
calcium ratio of the solution and doubtless also with the potas- 
sium/calcium ratio. It is probably also to some extent cor- 
related with the total salt concentration. 

9. Why the effect of addition of calcium on rate of locomo- 
tion in sodium or potassium solutions is so strikingly different 
in neutral solutions from what it is in those which are either 
acid or alkaline is not clear. 

10. The gel/sol ratio in solutions containing sodium and 
calcium varies indirectly with the sodium/calcium ratio 
throughout the entire range of hydrogen ion concentration 
tested, and it varies directly with the hydrogen ion concen- 
tration. The curves expressing these relations are not 
bimodal. There is no marked change in the gel/sol ratio at 
neutrality. 
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The Gregarines of Olycera siphonostoma. 

By 

Helen 1.. UI. Pixell-Goodrich, D.Sc, 

Beit Memorial Research Fellow. 



With Plate 18. 



The large Polychaet, Glycera siphonostoma D. Ch. 
(sometimes placed in a separate geuus Rhynchobolus), is at 
times infested with numerous gregarines, both intestinal and 
coelomic. On this account it is somewhat difficult to differen- 
tiate the stages in the life-history of anyone of them. Out of 
fifty-two specimens examined at Naples in March and April, 
1914, twelve (I to IX, XII, XIV, and XXVI) were infected 
with a species of Gonospora which presented some interesting 
points. The affinities of this form with previously established 
species will be discussed later. It does not agree in detail 
with the published account of any, notwithstanding the fact 
that Leger (11) has already recorded Gonospora sparsa ns 
occurring in some undetermined species of Glycera at Belle 
Isle. 

A specimen of Gl. siphonostoma infected with Gonospora 
can generally be detected in the living, for, through its body- 
wall, both the large attached trophozoites and free cysts can 
be distinguished. The latter move backwards and forwards 
suspended in the coelomic fluid, as the host expands and 
contracts. The large trophozoites are attached to the thick 
muscular pharynx from the regiou of the jaws to the intestine 
(PL 18, fig. 1). The numbers and size of the individual 
parasites vary very much in different specimens. Sometimes 
only one or two occur, but in the case illustrated (VI) they 
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were numerous towards the posterior half of the pharynx. 
In another (IX) a fringe of trophozoites was found just in 
front of the jaws. The length of the single trophozoites 
varies from about 1 mm. to 4 or 5 mm. in length. Narrow 
at the attached end, they gradually widen out, and then taper 
to a blunt point. The smallest specimen shown in PI. 18, 
fig. 1, is at e. The small projections at / were thought to be 
possibly young forms, but on cutting sections of this part they 
were discovered to be only the remains of the attached ends 
of associates which had become free. The nucleus is spherical 
and near the widest part of each individual ; it contains 
generally four or five caryosomes (Plate 18, fig. 4). Each of 
the parasites is covered with a layer of the host's coelomic 
epithelium, thicker in some parts than in others. It seems 
clear, as will be further explained later, that the parasites or 
a certain length, having reached the coelom, attach themselves 
to the pharynx. Thereupon they penetrate a little into the 
host's tissue, and the peritoueum, greatly increasing in the 
neighbourhood, rapidly grows round the parasite, forming a 
layer iu contact with, but not attached to, the exterior cuticle 
of the gregarine. This covering of host's cells does not keep 
pace with the growth of the trophozoite, which consequently 
has to become bent on itself to some extent, especially at its 
narrow attached end (Plate 18, fig. 4). 

The trophozoites evidently revolve to a certain extent about 
their points of attachment, and in this way the free extremities 
of two forms may come together as at a and b (PI. 18, fig. 1), 
when association proceeds to take place. The layer of host 
tissue is eliminated from between the contiguous extremities, 
and the end of one associate projects into the end of the other, 
which consequently becomes cup-shaped, and thus union of 
the two associates is made secure (PI. 18, figs. 2 and 3). This 
dove-tail arrangement reminds one very forcibly of the cup 
and ball structure described by Huxley (10) in Ganymedes > 
and I would suggest that in this gregarine also the distinctive 
ends, which the author states he could not always find, were 
probably only temporary forms taken on by the parasites at 
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the beginning of association. That is at any rate the case 
here. Before association all the parasites have regularly 
tapering ends. A somewhat similar mode of association of 
two or several individuals was described by Caullery and 
Mesnil (3) in Gonospora longissima, where they state that 
the extremity of oue associate sometimes forces it3elf into the 
other, invaginatiug it "en doigt de gant." They compare 
this with the similar phenomenon in the Didymophyes of 
Stein. In this polycystid gregarine, however, it is the 
satellite which attaches itself to the primite of a syzygy in this 
way (17, Taf. IX, fig, 40), and therefore necessarily the 
attachment is by opposite ends. In the Gonospora from 
Gl. siphonostoma it is union of similar ends that is affected 
in this secure way. Following this association the pair 
continue to rotate, and since the proximal ends are still 
attached to the pharynx they become much convoluted and 
shortened (PI. 18, figs. 2 and 3). It would have been 
interesting to see what would have happened during shorten- 
ing of the attached ends in the case of the associates in PI. 18, 
fig. 1, marked a and b, which, it will be seen, have become 
intertwined. In PI. 18, fig. 2, is shown a case of attempted 
triple association. Evidently after the firm union of two 
specimens a third has become attached, and is seeking to 
come into closer relation, though as yet separated by much 
host tissue. In normal cases the associated ends gradually 
enlarge and become rouuded off, forming a spherical cyst, into 
which is drawn up most of the protoplasm from the attached 
ends. A little, however, may be left with its covering of host 
tissue outside the cyst, as in Kalpidorhynchus 1 (7). The 
cuticle of the trophozoite may be seen to be closely ribbed by 
examining the ball end of an associate. After formation of 
the cyst the cup aud ball arrangement disappears and the thin 
partition between the gametocytes becomes straightened out, 
the remaining cuticle thickening slightly to form the cyst wall. 
Meanwhile the covering provided by the host forms a thick 
wall round the associates, and its proximal parts shorten and 
1 The correct generic name of this parasite is discussed on p. 213. 



Digitized by 



Google 



208 HELEN L. M. PIXELL-GOODRICH. 

thicken, but continue to attach the spherical cyst to the 
pharynx for some time. There is no organic connection 
between parasite and host cyst. The latter may easily be 
removed at any time (PL 18, fig. 3). 

During the changes recorded above nuclear division has 
been proceeding in each gametocyte. The stage showing the 
first nuclear division has not been seen. It would take place 
in a couple at a stnge between those represented in PL 18, 
fig. 1, by a and b on the one hand, and c on the other. For 
in the pair of associates a and b there were only the tropho- 
zoite nuclei in each, while in c there were several nuclei which 
were still dividing. Here it may be mentioned that although 
all these nuclei appear similar, there is at this early stage a 
much greater number in one associate than in the other. A 
similar observation is recorded by Cunningham (7, p. 205) 
in the case of his Kalpidorhynchus arenicolse, namely, 
that one gametocyte has fewer nuclei than the other. This 
difference is here at any rate only transitory, for at the stage 
represented by d (PL 18, fig. 1) there seems to be the same 
number of nuclei in each gametocyte ; and there is still no 
difference to be distinguished in the size or appearance of 
the nuclei of the two gametocytes. However, Brasil (1) 
stated that in (x. varia the difference in appearance of the 
nuclei of the two gametocytes only appeared distinctly on the 
passage of the nuclei to the surface formed by their convo- 
lutions (1, p. 31). Unfortunately these later stages are 
wanting among my cysts. Both the formation and fusion of 
the gametes appear to be gone through rapidly at the time 
when the cyst breaks away from the pharnyx and becomes 
free in the ccelom. The youngest of these cysts obtained free 
in the ccelom still had processes at either side where the 
host's cyst had broken off from the short stumps / (PL 18, 
fig. 1) left attached to the pharynx. This cjst contained, 
besides some residual protoplasm, numerous young spores 
each with an undivided syncaryon (PL 18, fig. 5). Two 
older cysts containing ripe spores had become completely 
spherical, showing no signs of having been attached. Bound 
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these the host cells formed a colourless layer of uniform 
thickness. 

Spores. 

The spore is provided with a very characteristic wall com- 
posed of endospore and exospore, and having a funnel at one 
end (PL 18, fig. 6). The exospore is thick and transparent, 
and is supported by processes running through it from the 
endospore. Similar, though longer, processes run up and 
support the sides of the funnel. The appearance of the latter 
is evidently what has given rise to the general statement that 
in Gonospora the spore is terminated by a crown of spines 
— " couronne de fines pointes hyalines," Leger (11, p. 156) 
and Brasil (1, p. 20). When unstained, or washed out, the 
endospore and its processes are refringent, Jout they can be 
shown up much more clearly by overstainiug with irou-haBtna- 
toxylin. The endospore measures about 10 p by 8 ft. The 
exospore is very delicate and easily overlooked unless the 
illumination is very good. The processes of the endospore 
enlarge slightly towards their outer ends, sometimes appearing 
to have globular extremities. They might almost be minute 
canals, out of which a sticky fluid was oozing. At any rate, 
granules in the neighbourhood adhere easily to them. Ripe 
spores contain eight sporozoites, which escape through the 
funnel. The thickness of the fully-formed spore-coat makes 
it difficult for reagents to penetrate it and stain the contents 
(PL 18, fig. 6). 

Only on the one occasion, cited above, were cysts with ripe 
spores found free in the cavity, and those had evidently only 
just become detached from the pharynx; In all other cases 
such cysts were embedded in brown masses composed of host 
phagocytes. Their brown colour was due to granules and 
other waste products removed from the ccelom. These 
masses were sometimes very large, one, in specimen VI, was 
9 mm. long by 1 mm. wide, and contained embedded in it 
about a dozen cysts with ripe spores. More usually they 
measured less than 2 or 3 mm. in any direction ; sometimes 
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they contained small trophozoites in addition to spores, at 
other times necrotic Nematodes and their eggs, and very 
often old broken setae. They give, in fact, evidence of the 
very effective way in which the host is destroying its parasites 
together with other useless matter. The ultimate destruction 
of these masses in Glycera siphono stoma has been 
described by Goodrich (9, p. 450), as taking place in the 
nephridial sacs. Much has been written also on general 
phagocytic action of the leucocytes of aunelids, and destruc- 
tion of parasites by them has been described by Siedlicki 
(15). Cuenot (5 and 6),Caullery and Mesial (2), and others. 
I am unable, however, to find any recorded instance of 
phagocytes having to attack a layer of their own host's tissue 
in order to reach their quarry. InGl. siphonostoma they 
appear to attack first any free foreign bodies, and it is only 
after dealing effectively with these that an onslaught is made 
on attached forms. The attacking phagocytes can easily be 
distinguished from the covering cells of ordinary ccelomic 
epithelium by their larger size, branching character, and 
brown colour due to enclosed grannies. In one specimen 
(IX) a brown mass free in the coelom was found to contain 
four trophozoites and four cyst?, all in a necrotic condition. 
The only other parasites were three or four small tropho- 
zoites attached quite close to the jaws. Two of these were 
being held together laterally by a mass of phagocytes with 
the usual brown granules. These two trophozoites, in spite 
of their covering of colourless host cells, were evidently in 
process of being detached from the pharynx and destined to 
ultimate destruction by phagocytes. This is the only sign of 
anything like lateral association that I have been able to 
observe in this form, and of course here it is really nothing of 
the kind, but merely a case of two small trophozoites being 
conveniently destroyed at the same time by the host. Leger, 
however, described lateral association in G. s pars a, a form 
found by him in Glycera sp. This makes me hesitate to 
connect this parasite from Gl. siphonostoma with that 
from other Glycerids until such time as it may be possible to 
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compare the living forms. To prevent confusion, therefore, 
it is perhaps well to refer to the form under consideration as 
6. glycerae. 

Systematic Position of Gonospora glycer2e n.sp. 

The genus Gonospora was established by Schneider 
(14, p. 597) in 1875 to include a species found by him in 
"Audouinia lamarkii at Roscoff and also in Terebellids." 
The trophozoite of this form is described as elongated, broader at 
one end than the otherand the spores as oval, without processes. 
This would appear to be not unlike Leger's G. varia from 
Audouinia (see below). Unfortunately Schneider called this 
species G. terebellae Koll., although he stated immediately 
after that he dared not affirm that his species was the same 
as Kolliker's Gregarina (Monocystis) te re bell®. If, 
however, the description and figure of the latter given by 
Koll ike r (10a, fig. G) be studied it will be clear that 
this form should be included in the genus Selenidium. This 
fact has already been pointed out by Dogiel (8) in his 
interesting work on the gregarines. 

On the whole, then, it seems reasonably clear that the type 
species on which Schneider founded the genus Gonospora 
was the one subsequently named G. varia by Leger in 1892. 
The chief known characteristics of this and the other two 
species hitherto described (all apparently forms free in the 
coelom) may be summed up as follows : 

(1) G. varia, L%er, from the coelom of Audouinia 
(11, p. 157), further described by Brasil (1, p. 21). Tropho- 
zoites may be 2 mm. long ; association terminal ; gametes 
anisogamous ; spores oval, 18 to 21 p. long. 

(2) G. sparsa, Leger, from the coelom of Phyllodoce 
and Glycera sp. (11). Trophozoites elongated, attaining a 
length of 1 mm.; association lateral; spores 10 fi long, 
nearly spherical with " couronne de pointes hyalines." 

(3) G. longissima 0. and M. (2 and 3) from coelom of 
Dodecacer ia. Trophozoites very large ; association terminal 
and intimate; spore apparently oval (not clearly figured). 
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In none of the above cases, I venture to think, has tho 
spore been studied at a sufficiently high magnification to 
reveal its true characteristics. Dogiel (8) has recorded the 
existence of a funnel, and it seems possible that there may 
also be found a more complicated coat than has been described. 
In the meanwhile it may be pointed out that the spore of the 
species from Gl. siphonostoma in size and shape much 
resembles G. sparsa; but for the present its distinguishing 
characteristics may be summarised as follows : 

(4) G. glycerae n. sp. from the ccelom of Glycera 
siphonostoma D. Ch. Trophozoites attached to pharynx 
during the greater part of their life and covered with a layer 
of the host's coelomic epithelium ; association terminal and 
made secure by a dovetail arrangement; spores with a 
refringent endospore which gives off processes supporting 
the thick transparent exospore with its funnel. 

In addition to Gonospora several other gregarines have 
been found in Gl. siphonostoma which have not been 
shown to have any connection with it. A few observations, 
however, on these may be of assistance to auyone who should 
have a chance of obtaining this polyclisete at Naples and wish 
to continue the study of the parasites. I have not been able 
to obtain any living specimen since leaving Naples, and 
equally unsuccessful have been efforts to obtain from 
the British coasts Gl. gigantea, Quatrefages, which 
Mcintosh (12) maintains is the same species. 

(I) Cystobia intestinalis Ssok. was obtained in three 
specimens (namely, IV, XXII, and LII). This parasite was 
described by Ssokoloff (16) from specimens occurring in a 
preserved intestine of a Gl. siphonostoma (Rhynchobolus) 
which he received from Naples. In this case the whole 
of the sporogony is described as taking place in the intestinal 
wall. In my specimen of Gl. siphonostoma with the best 
infection, while there are numerous trophozoites single or 
associated in the intestinal wall (PL 18, fig. 7), there are also 
very many free. Among these the only pair of associates 
found in which nuclear division has started is free in the 
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stoma is a coelomio form always seen in pairs (PI. IS, 
fig. 8). These are generally very much smaller than the 
Gonospora trophozoites attached to the pharynx, and have 
no apparent relationship with them. Specimens measured 
varied between '2 and 1'6 mm. in length and were never 
more than 1 mm. wide. They were attached to the body- 
wall, retractor muscles, or intestinal wall, never to the 
pharnyx. The two individuals of a pair are held together 
and attached to the host by a homogeneous secretioti (PI. 
18, fig. 8, m), which extends between them for about one 
third of their length from the attached extremities. The 
cuticle is thin and the protoplasm finely granular. The large, 
oval nucleus varies in position, but is generally nearer the 
distal end; it is limited by a well-marked membrane and 
sometimes contains a couple of caryosomes. 

Presumably this form has no more connection with C. 
in testinalis than with Gonospora glyceras, and I merely 
make these few observations in case they may be of use in 
subsequent investigations. 

(3) In two specimens (II and IV) free or attached mono- 
cystid gregarines were found in the intestine, especially 
towards the posterior end. There was nothing especially 
characteristic about these, and it is unlikely that they should 
have any connection with the previously described forms. 

(4) In one specimen (III) small active gregarines were 
found in the anterior region of the intestine. These were 
probably the sporozoites of one of the above forms, although 
no spores were seen. 

Summary. 

(1) There appear to be four different gregarines parasitic 
in Gl. siphonostoma, including at least one species of 
Gonospora. 

(2) Gonospora glycei'89 n. sp. is surrounded throughout 
the greater part of its existence by a layer of host epithelium. 
Association is made secure by means of a dovetail arrange- 
ment. The spores, under a high magnification, reveal a more 
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complicated structure than has previously been described in 
the genus. 

The Museums, Oxford; 
July 16th, 1915. 
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EXPLANATION OF PLATE 18, 

Illustrating Mrs. Helen L. M. Pixell-Goodrich's paper on 
"The Gregurines of Glycera siphonostoma." 

(All preparations, unless otherwise stated, were stained with iron- 
hsematozylin and drawn with the aid of a camera lucida.) 

Fig. 1. — Posterior region of pharynx of Glycera siphonostoma 
showing attachment of single and associated Gonospora. a, b, c, ri, 
pairs of associates in order of development ; c, young trophozoite ; /, 
remains of attached ends left by liberated cysts. Drawn after fixation 
in corrosive acetic mixture, x 8. 

Fig. 2. — Optical section of distal ends of two associates, a and b, 
showing intimate union between them, and a third specimen, c, attempt- 
ing to effect multiple association. Stained iron-hamatoxylin. x 23. 

Fig. 3. — A pair of associates slightly compressed, after removal of 
envelope of host cells. Drawn from the living. X 23. 

Fig. 4. — Optical section of a single trophozoite, after being detached 
from pharynx, showing small nucleus with several caryosomes. h 9 
Covering of host's cells ; p, proximal end bent on itself, x 75. 

Fig. 5. — Optical section of young spore, with characteristic coat just 
formed. The nucleus (syncaryon) starting to divide, but much over- 
stained. X 2000. 

Fig. 6. — Ripe spore showing characteristic endospore with processes, 
faintly staining exospore, and funnel supported by slightly longer pro- 
cesses, x 2000. 

Fig. 7. — C ystobiaintestinalis Ssok. Section through trophozoite 
at base of intestinal cells. ?i. Remains of hypertrophied nucleus of 
host cell, ec, Dense ectoplasm with deeply staining granules. X 500. 

Fig. 8. — A pair of coelomic gregarines held together by a structure- 
less membrane (w), extending to nearly half their length from the 
attached ends. X 250. 
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Occurrence of Mixchixia in Ci/itox. 

During the last four or five years I have searched Chiton from 
Plymouth and other parts of the British coast, as well as from 
parts of the Pacific and Mediterranean, for traces of this parasite, 
and it was only in October last that specimens of Chiton at 
Plymouth were found to be strongly infected. The species of 
Chiton so parasitised was Craspedochilus cinereus (Linn.)* from 
Rum Bay, not Acanthochites (Chiton) fascicularis (Linn.), stated 
by Labbc to be the host at Roscoff. In fact the latter species I 
have never found to be infected. From this locality, out of 135 
specimens of Craspedochilus cinereus examined, 85 have had a 
more or less advanced infection. This proportion of infected 
specimens, roughly two- thirds, does not coincide with Labbe's 
description of Minchinia as a rare parasite. However, these figures 
only refer to specimens of Craspedochilus cinereus from a small 
stretch of coast near Plymouth called Rum Bay. Perhaps the best 
.ground for the collection of Chiton in the Plymouth district is 
the mouth of the river Yealm ; here, however, the* specimens are 
small only, and out of twenty-five not a single one has been found 
to be infected with Minchinia. Chiton (two only) examined from 
Weni bury Bay have also been free from infection. 

The infection is thus shown to be very localised ; whether the 
Chiton in Rum Bay are suffering from an epidemic of this 
parasite, or whether Minchinia is endemic to this locality, could 
only be determined by an investigation extending over several 
years. 

The parasites have so far only been recorded from the liver ; 
they are, however, not restricted to this organ, but later overrun 
all the connective tissue. They are especially numerous between 
the lobes of the liver and the interior projections of the walls 
of the so-called sugar-glands (Zuckerdriisen). Infection then 
spreads to the wall of the gonad, radula sac, gills, and blood -spaces 
in the foot. Cases of advanced infection can nearly always be 
detected without dissection, because cysts full of spores can be 
seen in the gills and through the epidermis of the foot. 

In such favourable positions, lying immersed in the host's blood, 
the parasite has every opportunity of nourishing itself, and 
during its rapid endogenous multiplication the liver become* 
gradually deprived of its reserve food materials. In early case* 
of severe infection the presence of numerous colourless plasm odifl 
and young cysts gives a white appearance to the liver, which if 
normally brownish. As the cysts become filled with brown 
chitinous spores they appear black by reflected light, and conse 
quently a liver with a severe infection at an advanced stage h 
quite black, as well as being enormously enlarged owing to the 
bulk of parasites between the lobes. The liver-cells in such 

* [The parentheses around the names of authors placed after scientific names ir 
this paper are used in accordance with Article 23 of the International Rules o 
Nomenclature (Proc. 7th Int.l'omr. Hoston, 1007, p. 41(1012)). — Epitoh.] 
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very intensely by these methods, which are therefore not always 
convenient. In these cases Ehrlich's, Mann's, or Delafield's 
hematoxylins have given better results. Carmine stains have 
always proved disappointing. As a rule counter-staining was 
not found to be an advantage, the cytoplasm l>eing sufficiently 
stained by the hematoxylin. 

Plasmotomy. 

All Chiton examined from October 1914 to April 
heavily, if at all, infected. In only two cases was e: 
multiplication still proceeding, and these specimens wer 
and fixed during Octol>er. One of these (Chiton V) 
also many stages in sporogony and even some ripe sj 
other (Chiton X) was crowded chiefly with plasmodia, v 
a white appearance to the liver. Most of the plasn 
irregular in outline, hut they varied much in shap< 
(PL I. figs. 1 & 2). Scattered through them were n 
sisting of masses of chromatin, round each of which 
distinguished a clear space. At this stage the nucle 
sign of a membrane. Frequently these nuclei were di 
a simple method of mitosis. In vain have I s*arehe< 
hundreds of sections to find any trace at this stage of thi 
spindles which have been figured for some Haplosporid 
Swarezewsky states that Chatton (5) must have misse< 
Caullerya mexnili ; but such does not necessarily seem 
case, for I do not think that they can have been pass 
Minchinia, 

When about to divide, the mass of chromatin sepa 
two parts, which gradually move away from one anoth 
some time are connected by a slender thread (centr 
It has not been possible to demonstrate the centros 
tained in these chromatin masses by means of (\ 
staining, although one would expect them to be present 

When a plasmodium has attained a certain size, or I 
causes, it breaks up into daughter plasmodia, each wi 
nuclei (fig. 2). All these trophic stages are quite r 
their outlines generally irregular. It seems clear that 
along to some extent, probably only very slowly, by pu1 
pseudopoflia. Sometimes between closely apposed lo 
liver a plasmodium becomes very elongated and narrc 
No doubt want of space often determines the breakii 
daughter plasmodia. It is rare to find one longer tha 
wider than 50 ft. 

During this endogenous multiplication of the pa 
host's phagocytes become very active and multiply rap: 
times forming clumps. They appear to make a vain » 
engulf the ]>arasites, and occasionally one is observed 
against, a plasmodium. 

Thi»re is a certain amount of evidence to show 
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stage. This change is affected hy the breaking u 
chromatin into granules, some of the smaller ones 
to the periphery, where a distinct membrane a 
central chromatin generally forms two or three dii 
often connected with the membrane by fine str 
vesicular nuclei are more or less oval, and their Ion 
are slightly less than 3u. 

Occasionally, forms have been seen in which t 
massed in the centre, leaving a clear peripher 
cytoplasm. In addition there is sometimes a cavity 
but the nuclei are not arranged in a definite singh 
this cavity as described by Alexeieff (1. p. 36, fi 
" plasm odes blastuloides " in Ichtkyosporium gastei 
Minchinia the occurrence of the central cavity, 
appears to be an artifact. 

When preparing to divide a nucleus of this vesi 
creases in size and a bundle of achromatic threads 
the greatest diameter acting as a kind of spindle. T 
after arranging itself on this spindle, is drawn to tli 
vesicle then constricts in the middle, and the two ei 
nipped off as daughter nuclei. This process has be 
figured by Granata (8, Plate 3) for Ilaplosporidium 
which, according to the magnification given, the n 
siderably larger than those of Minchinia. 

After a time the cytoplasm. separates and collects 
nuclei either singly or sometimes in clumps of from 
or eight. Occasionally a dozen or so different sizef 
been seen inside a cyst and have been set free ri 
When compressed, these masses are seen to cor 
numbers of nuclei. Ultimately, however, such 
masses are resolved into uninuclear bodies which a] 
to be distinctly amorboid. These are the gametes, 
is left over except the chromatoid granules, which c 
transformed into vesicular nuclei as already describ 

(2) Syngamy and formation of zygotes 

The gametes proceed to pair. Fusion of their c 
takes place to form a single body with still separate 
fig. 5 a) for which the term Prozygote has been ] 
Caullery and Mesnil (2) hesitated to give a definite 
whether similar bodies with two nuclei in some of 
sporidia represented forms undergoing division or g 
going syngamy, because they also found masses wi 
in some cases. The same difficulty presents itself 
but, after prolonged study of living stages and car 
ments of the different sized bodies and nuclei confc 
the above seems the only possible interpretation. 
Mesnil's forms with four nuclei (2, ^g. 43) seem t 
the formation of the sporoblasts as described below 
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After some time has elapsed the gamete nuclei in the prozygote 
approach one another (fig. 5 b) and fuse to form the syncaryon 
(fig. 5 c). The zygote so formed appears to be produced by 
autogamy. Such may not be really the case, however, for it is 
quite possible that the gamete nuclei may have been derived from 
distinct parents. Either two plasmodia during their wanderings 
may have come together and their cytoplasm fused before 
encystment (plastogamy), or there is some evidence in other 
Neosporidia to show that the amoebul® fuse in pairs on their 

Pi^anA from t.hfi HnnrA Tn +.1ia lnM.ftr nnsA nmhohlv f.hftir nuplfti 
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fairly easily when treated with certain reagents, methyl-green 
acetic mixture for example. From a young spore under these con- 
ditions the spherule makes its way out as soon as the operculum 
is raised. Similar bodies have been mentioned as occurring in 
many Haplosporidia. In Minchinia the spherule is very large at 
the stage when the spore coat is nearly completed (figs. 13 <fc 14), 
and after this appears to gradually diminish, until in the ripe 
spore it is generally not to be distinguished at all. Possibly it is 
composed of some kind of reserve food on which the developing 
spore can feed as soon as it is cut off from the outer world by the 
formation of its thick chitinous coat. 

During the deposition of the substance which forms the chitin- 
ous coat there is a considerable shrinkage of the nucleus (figs. 12, 
13, 14). Although the substance appears to come directly from 
the nucleus it is not presumably similar to chromatin in com- 
position. In the living it is more ref ringent. When the globules, 
which arrange themselves at the periphery just inside the spore 
membrane (fig. 14), are sufficiently numerous they begin to run 
together. Ultimately a continuous layer one micron in thickness 
is formed all round the spore (figs. 13 & 15). This is at first 
colourless, but later becomes light brown but remains translucent. 
In its behaviour to certain stains this substance also differs from 
chromatin. Although it stains densely black with iron hema- 
toxylin and red with saffranin, the more selective nuclear stains 
such as Ehrlich's, Mann's, and Delafield's hematoxylins do not 
stain it nearly so intensely as chromatin. In Giemsa preparations 
the membranous covering of the spore generally stains red and 
the inner chitinous coat blue, not red like the nucleus. 

The chitinous substance is very resistant : like true chitin, it 
is not dissolved by boiling in strong caustic potash (30°/ ); but, 
on the other hand, it does not acquire the characteristic mauve 
colour shown by chitin with the iodine in potassium iodide and 
zine chloride test. Thus it must be concluded that while closely 
resembling, it is not identical with ordinary chitin. 

(4) Spores. 

The ripe sj)ores vary a good deal in size but are always oval, 
and when living generally about 10 /i long and 6 ft wide. The 
largest measured was 13 yu long and 8 p wide. The latter giant 
spores seem to be distributed promiscuously ; that is, there is no 
distinction of cysts into those containing macrospores and micro- 
spores. Normally the tails into which the outer membrane of 
the spore is produced are about four times the length of the 
spore, but they are more or less brittle, and often become broken 
off. The chitinous coat is thick and very resistant. It can 
be softened in various ways, e. g. immersion in Eau de Javelle 
or weak formalin, in order to make it sufficiently permeable 
for its contents to be stained. Formalin (4°/ formaldehyde) is 
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especially goad for this purpose, and when followed by Ehrlich's 
hematoxylin enables the spore nucleus to be well stained. 
Prolonged immersion in distilled water had no apparent effect on 
the spore. Iodine stained the chitinous coat yellow but otherwise 
had no result. Adult spores were occasionally induced to open 
by pressure and reagents combined (PI. I J. fig. 16). The oper- 
culum always opened away from the tail and turned inside out, 
but remained attached by the outer membrane, which acted as 
a hinge. 

Apparently the spores of Minchinia are set free only by the 
death of the host. 

From the structure of the spore one would expect it to be 
destined for a prolonged free existence in sea-water. It has been 
proved experimentally that the spores can remain for months 
apparently unchanged in water, and can also undergo drying to 
some extent. No success, however, has been obtained in attempts 
to make them infect other Chiton directly. Living spores have 
resisted all attempts to make them open. On some occasions 
spores have been introduced into the oesophagus of a Chiton by 
means of a very fine pipette ; on another occasion a few spores in 
a tiny piece of blotting paper tied with a fine silk thread were 
introduced into the oesophagus of an uninfected Chiton, but on 
removal after several hours were found to be quite unchanged. 
At other times spores, after being in sea- water, have been mounted 
with teased portions from different regions of the alimentary 
canal, all with no result. One such preparation sealed up on 
November 27th, and another on December 18th, lost all bacterial 
infection after a few days, and were on March 22nd quite sterile 
with the spores unchanged. 

Uninfected specimens of Chiton were also kept during March 
and April* under conditions as normal as possible except for the 
presence of numerous spores of Minchinia in the water. Although 
the Chiton ate the fucus to which spores easily adhere, they did 
not become infected during seven weeks nor were any spores 
found in their alimentary canals *. 

Attempts were then made to infect other animals from the rocks 
at the same zone with the spores of Minchinia, as it was thought 
that possibly shore fish, etc. might become infected in this way 
with another vegetative stage of Minchinia. Owing to the courtesy 
of the Director, these experiments have been earned on in the 
Marine Biological Laboratory, Plymouth, and I am indebted to 
Mr. A. J. Smith for much valuable assistance. In each case stones 
with several Chiton attached were introduced into large tanks 
through which water was circulating and containing the animals 
being experimented upon. The results of these experiments were 
as follows : — 

1. Blenny. — These fish attacked the Chiton readily. All stages 

# See note at rrwl of paper. 
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of Minchinia were digested except the ripe spores, which pass 
through unchanged. It is of interest to notice that the shell of the 
Chiton passed through undissolved, the eight plates reappearing 
generally unbroken in the faeces, whereas in the case of Pomatoceros, 
which is also readily torn from the rocks and devoured by the 
Blenny, the portions of tube eaten were softened if not entirely 
dissolved. This difference is, no doubt, due to the greater pro- 
portion of insoluble organic matter in the Chiton shell. 

2. Rockling. — Chiton left undisturbed for 7 days. 

3. Goby. — One Chiton bitten off, but none eaten during 8 days. 

4. MoteUa. — Chiton left undisturbed for 12 days. 

5. Crab (Carcinus manias) devoured Chiton readily. All stages 
of Minchinia were digested except the spores, which passed through 
unopened. The tails of the spores were often broken, for, as a 
rule, the spores were freed froin their cysts. 

6. Purpura. — Chiton left undisturbed for over a month. 

7. Star-fish (Asterias glacialis) — 6 Chiton out of 8 eaten in 
10 days. Minchinia spores found in alimentary canal showed no 
signs of opening. 

8. Sea- Urchin (Echinus miliaris). — Chiton left undisturbed for 
13 days. 

The passage of the spores through the alimentary canal of the 
Crabs and Blennies lasted at most three days. Doubtless in this 
way they are disseminated, but they do not appear to be changed. 
Experiments to induce spores, recovered from the fa?ces, to open 
in the digestive fluids of Chiton were no more successful than 
with fresh spores. 

From the description given above it will be clear that Minchinia 
has affinities with Urosporidium and Haplosporidium and belongs 
to the family Haplosporiida3 of Caullery <fc Me^nil (2), which 
Leger and Duhoscq (15a) also recognise as a well-defined group. 
There is therefore no need to enter here into the controversy as 
to whether the Haplosporidia taken as a whole, as conceived by 
Caullery and Mesnil, is a rational group. Doubtless, as these 
authors were well aware, some rearrangement will be necessary 
when more is known as to the life-history of these strange forms. 
Cepede (3 & 4) in 191 1 and 1913 briefly described a curious Haplo- 
sporidian from Donax, unfortunately without giving any figures ; 
owing to the presence of a surrounding cell in the young sj ore he 
seemed to think that the term Haplosporidia (awA/ivv, simple) 
was not suitable, and suggested renaming the group Aenidosporidia. 
There appears to he no need for such a procedure, the Donax 
parasite and also Minchinia, in which the young spore likewise 
shows an indication of a parietal nucleus, have simple spores in 
comparison with those which possess polar capsules. At any rate 
it seems most inadvisable at present to encumber with new names 
and classifications the already complicated literature of these 
forms when the majority of their life-histories have never been 
at all satisfactorily investigated. 

[io: 
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Summary. 

1. The genus Minchinia is here shown to belong to the Haplo- 
sporidia, instead of to the Coccidia, among which it has been 
placed since it was established by Labbe in 1896. 

2. Its life-history in Chiton consists of two stages, a trophic 
and a sporogonic. 

3. During the trophic stage a multinucleate individual divides 
by a process of plasmotomy. 

4. During the sporogonic stageaplasmodium becomes encysted, 
forms gametes, which fuse in pairs (? autogamy, see page 451) to 
give zygotes. The zygote breaks up into four sporoblasts, each 
of which acquires an external membrane drawn out into a tail at 
each end, and later a thick chitinous coat immediately inside the 
membranous one. 

5. Crabs, Biennies, and Star-fish eat Chiton, but the spores of 
Minchinia pass through unchanged, and are in this way 
disseminated. 

The Mufletims, 
Oxford. 

P.S. — Since writing the above many Chiton have been kept 
here in Oxford with free spores of Minchinia in aerated sea- water. 
After three or four weeks numerous unopened and unchanged 
spores, often enclosed in faecal pellets, were found in the intestine 
of several of the Chiton. These, which included uninfected and 
previously infected specimens, were carefully examined and some 
were cut in serial sections, but in no case did the spores show 
any sign of opening. All organs of the specimens not previously 
infected were quite normal. 

This failure of the spores to open when eaten naturally by 
Chiton, confirms the negative results obtained in the above 
experiments, and we seem forced to the conclusion that the spores 
of Minchinia do not open in any part of the digestive tract of 
Chiton. 

Of course there is the possibility that free spores may be taken 
in by some minute animal in which they germinate before passing 
back (perhaps by accidental swallowing) into another Chiton. 
However, no evidence is forthcoming on this point at present, 
although several Neosporidia have been already described from 
small marine animals. 
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EXPLANATION OF THE PLATES. 

Unless otherwi>e stated, the figures were drawn with a camera hi 
para t ions stained with iron hematoxylin. 

Lettering. 

c, cyst : ch. y ehitinons coat of spore ; d , daughter Plasmodium 
yr.. chromatoid granule; A., host-cell ; «., nucleus; o., opercnlu 
hhi»t ; */>., spherule; t., \i\\\ of spore. 

Plate I. 

Fig. 1. Section of a small Plasmodium of Jlinchinia with paeudopo 
nuclei, some dividing. X 1000. 
2. Another specimen showing Plusiiiotoiny : d. % small daught< 
partly rovetvd by dividinsr parent form : It., host-cells 
X 2000. 

[12] 
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Tig. 3. Portion of a section of an encysted parasite beginning to break up into 
gametes : c, cyst with host-cells fliittened against it ; g. t amoeboid gamete. 
Stained Ehrlich's hematoxylin. X 2000. 

4. Portion of a cyst containing free and conjugating gametes. X 3000. 

5. (<i) Proxygote formed by fusion of the cytoplasm of two gametes. Stained 

Ehrlich's hematoxylin, (h) Zygote showing formation of ayncarvon. 

(c) Zygote with ayncarvon. All X 3000. 
0. Zygote showing first division of the syncsryon. X 3000. 
7. Later stage : second division nearly complete. X 3000. 

Platii II. 

Fig. 8. Portion of a cyat showing two stages of division into the four sporoblasts : 
«., free sporobla»ta. X 3000. 
9. Stages in early spore-formation from sections. X 3000. (a) Showing be- 
ginning of nuclear activity ; (/*) showing single parietal nucleus ; 
(c) showing two such bodies and a portion of the membranous coat and 
tail cut through. 

10. Young living spore from a cyst : the clearer space indicating position of 

nucleus. X 2000. 

11. Slightly older spore also drawn from the living. X 2000. 

ltf. Young spore with large nucleus giving off chromatic bodies into cytoplasm. 
X 30IJ0. 

13. Optical section of a spore nearly full grown and with chitinous coat (rh.) 

almost complete. Membranous tails {(.) cut through spherule (*/>.). 
X 3000. 

14. Optical section of a free spore at stage between those represented by figs. 12 

and 13, showing chromatic granules arranging themselves just inside 
membrane to form chitinous cost. Slightly flattened bv cover-glass. 
X 2000. 

15. Adult spore drawn from the living. X 1000. 

10. Spore opened by means of pressure and reagents. X 1000. 



Liyj 




Digitized by 



Google 



P. Z. S. 1915, PIXELL GOODRICH, PI. I. 




I 



r'-'^m-C' 




\A v. 



v\ 






* 



\^\ 




h. 



M I NCH I N I A. 




Digitized by 



Google 



y 









P. Z. S. 1915, PIXELL-GOODRICH, PI. II. 



0, *8fc 



■m 



9 



10 



^x 



II 




o 




13 



M I NCH 1 N I A. 



\ §1 



V 



rvAA4 TwZ T 

- ^ I 




Digitized by 



Google 



Digitized by 



Google 







Waaa v-tvXT- 



Digitized by 



Gofgle 



Digitized by 



i 
Google-* 



Digitized by 



Google 



82 HELEN L. M. MXELL-GOODRICH. 

In fact, no satisfactory characteristic has so far been put 
forward for distinguishing Lithocystis from Urospora, and it 
seemed at first advisable to include all the Spatangoid gre- 
garines, of which there are certainly several distinct species, 
in the latter genus. However, on investigating their early 
stages, it was discovered that certain forms have not only 
flagellated gametes (PI. 8, fig. 19) now for the first time, as 
far as I am aware, recorded with certainty in monocystid 
Gregarines, but also flagellated and therefore actively moving 
zygotes (PI. 8, figs. 24-26). This characteristic appears to be 
constant for true Urospora (those with filiform tails to the 
spores). It is therefore suggested that on this account the 
genus Lithocystis, established by Giard (8) in 1876, be 
retained for the present distinct from Schneider's genus 
Urospora, established in 1875 (23). 

I am much indebted to the British Association for the use 
of their tables, both at Naples and Plymouth, where I have 
studied these parasites. The investigation of Lithocystis was 
undertaken at Prof, Minchin/s kind suggestion in the hope of 
being able to clear up the question as to the occurrence of 
solitary encystment. My observations on this subject are 
recorded on page 87. Through the kindness of Prof. 
G. C. Bourne, much of the work has been done in the Depart- 
ment of Comparative Anatomy, Oxford. My husband, Mr. 
E. S. Goodrich, has drawn some of the living specimens and 
given me other valuable assistance, especially with the 
figures. I take this opportunity also for expressing my 
thanks to Mr. A. T. Watson for most generously sending m& 
many living specimens of Pectinaria from Llanfairfechan and 
from his collections in Sheffield. 



Echinoids in general are free from Gregarines. It may be well to 
mention here that, although some authors have included Strongylocen- 
trotus as a possible host of Lithocystis, there seems to be no evidence 
in favour of such a procedure. Many specimens examined at Naples, 
showed no Gregarines at all, but numerous Ciliates. 
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Genus Lithocystis. 

Trophozoites and Associates. — The long narrow 
trophozoite of Lithocystis has already been drawn by Le^er 
(14, PI. 11) and some of his excellent figures are reproduced 
in most text-books of Protozoology (Minchin (17), Doflein 
(7)). Even at an early stage there is a tendency in the 
myocyte of opposite sides to contract alternately, thus 
forming right-angled bends in the middle of the parasite, 
where association is later effected ; at times the more pointed 
end is used, for temporary fixation. The extraordinary 
movements and alterations of shape that are undergone by 
specimens, either singly or in association, could only be 
portrayed by the cinematograph. It appears that the proto- 
plasm streams at a great rate down the centre of the parasite 
and its direction, is suddenly reversed at regular intervals. 
All the time there is an eddy at the sides flowing in the 
opposite direction to the main stream, so that when one end is 
just empty there is a thin stream of fine granules into it 
down each side, often producing a kind of dagger-like point 
before the main stream of protoplasm rushes back. Leger 
has described the structure of the trophozoite and its move- 
ments, so that there is little to add. He figures the nucleus 
with a single karyosome, whereas I have constantly found a 
large one at either side of the elongated nucleus ; in a Litho- 
cystis of 2 mm. in length the nucleus was 90 /x by 40 /*, and 
each karyosome 20 p in diameter. The nuclear membrane 
is resistant and elastic, enabling the nucleus to be squeezed 
quite out of its normal shape in passing the bend, where the 
gregarine is at times very narrow. It is carried in the main 
stream of protoplasm, as are also the crystals, which begin to 
appear at an early stage. These large calcium oxalate 
crystals are presumably formed by the action of the soluble 
calcium salts absorbed from the host's coelomic fluid on oxalic 
acid secreted by the parasite. They are not very notice- 
able at this stage when mixed up with the dense proto- 
plasm. It is only after encystment that they collect into the 



Digitized by 



Gt 



Digitized by 



Google 



86 HELEN L. M. PIXELL-GOODRICH. 

and reproduced by Minchin (17, p. 195, fig. 396). That this 
is no ordinary encystment, as is generally stated, is made 
quite clear by comparison with normal stages. Immediately 
after normal association is effected a definite cyst is formed, 
on the outside of which amcebocytes can accumulate without 
harm to the parasites. 

These necrotic forms were specially plentiful in the 
Channel during October and the end of September of this year 
(1914) . One specimen of Echinocardium contained as many as 
thirteen, and in only three out of about fifty infected Spatan- 
goids examined at that time was an ordinary trophozoite of 
either Lithocystis or Urospora found. 

One must conclude from this that there is a loss of vitality 
among the parasites at this time of year which enables the 
phagocytes of the host to attack them more easily. Whether 
the loss of vitality results only in loss of movement, or also 
in the cessation of some secretion, it is difficult to say. 
There seems good reason, however, to think that during the 
healthy life of trophozoites there may be a secretion to 
which the amoebocytes are negatively chemiotatic, as is 
maintained by Cuenot (6). An occasional specimen has been 
seen, for instance, which had nearly lost all movement, and 
rounded off without being submitted to attack (fig. 1.) The 
presence of such a secretion would account also for the fact 
that normal associates can keep themselves free from attack 
during loss of movement. However, this is a difficult problem, 
on which there has already been considerable discussion, 
Siedlecki (25, p. 437) taking the view that movement of the 
parasite alone is sufficient to prevent the attack by amoebo- 
cytes in the case of annelids. 

Another observation of some interest in connection with 
these degenerate forms was provided in October by two 
associates which had managed to form a cyst round them- 
selves for protection against phagocytes, but had evidently 
no vitality left to proceed further, for they were lying 
shrunken and obviously moribund at one side of their cyst. 
Now, in these the protoplasm had assumed that characteristic 
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The third form, L. microspora, n. sp., isfoundin Spatangus 
from the Channel. It is much smaller than the other species, 
having a tropozoite less than 1 mm. iu length, and its cysts 
only *1 to "3 mm. in diameter. 

With experience it becomes fairly easy to predict which 
species will be found in any one cyst by its size, but some of 
the Urospora cysts described below are exactly the same size 
as the small Lithocystis species (L. microspora). Gener- 
ally the cysts containing adult spores of all species and both 
genera are massed together on the oral side of the host. 
The cysts are held in masses by, and more or less covered 
with, amcebocytes together with a quantity of dark purple or 
black pigment. Presumably these masses may sometimes 
represent an accumulation of years ; at any rate, the number 
of cysts varies greatly in different individual hosts. 



Gametes and Syngamy. 

Parasites which had recently associated and safely encysted 
formed spheres which were generally found floating freely in 
the coelomic fluid. They could readily be distinguished from 
old cysts containing ripe spores by their greater opacity. By 
bursting cysts containing full grown gametes syngamy has 
been seen taking place on the slide. There is a slight sexual 
dimorphism, but apparently no constant difference in the size 
of the nuclei at this stage. The gamete which, as explained 
below on p. 94, must be considered as the female has its nucleus 
close to or extending into the small couical projection at the 
apex of which is the centrosome (PI. 8, fig. 2). Jn the other 
gamete (fig. 3) a corresponding process has not been seen; it 
is probably lost at an early stage, the centrosome having 
probably travelled inwards with the nucleus, which tends to 
be central in position. Union between such a pair of gametes 
takes place along definite surfaces, producing a combination of 
very constant form in which the nuclei always occupy the 
relative positions shown in fig. 4. Exactly similar forms 
have been obtained directly, together with the slightly later 
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to that of fig. 236 (Leger's fig. 2, PI. 13) during a brief space 
of time. It is now proved that such is not the case by follow- 
ing the stages passed through from the zygote to the adult 
spore. 

The tails in all Lithocystis are fundamentally hollow 
extensions of the epispore, but the walls of these tubular 
structures are thin and easily collapse, especially at the distal 
end. InL. foliata the whole tail becomes flattened at a 
very early stage, but specimens of L. schneideri are often 
to be seen in which the distal half or third of the tail is 
flattened while the rest remains tubular. 

After the rounding off of the young spore into its final oval 
shape (PI. 8, figs. 7 and 12) and the completion of the tail, the 
nucleus moves towards the centre of the spore and proceeds 
to divide into two, then into four. At this stage the epispore 
becomes considerably thickened. In order, therefore, to obtain 
good preparations of the spore with eight nuclei it has been 
found necessary to fix in hot corrosive acetic mixture. When 
the sporozoites become separated off there is a highly refrin- 
gent granular residue left in the middle of the spore (fig. 13). 
With regard to the sporozoites themselves, there is little to 
say — the nucleus is about midway between the blunt and 
somewhat pointed extremities. Escape is effected through 
the funnel of the spore at the opposite end from the tail. If 
destined to develop, the spores, after being liberated by the 
mpture of their cysts in the sea water, ore presumably taken 
in by fresh hosts with their food. 

In L. schneideri the prozygote remains two-lobed for some 
time (PL 8, figs. 9-12), and the tail early assumes its normal 
tubular character. Apparently fusion of the nuclei does not 
take place until the prozygote has assumed the shape shown 
in (fig. 11a); the zygote (fig. 116) then rounds itself off 
(fig. 12), but the synkaron remains near the tail until it 
begins to divide to form the sporozoite nuclei. The charac- 
teristic way in which young spores arrange themselves in 
groups inside the cysts with their tails towards the centre, and 
the later arrangement of the ripe spores in rosettes with their 
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They are elongated with coarsely granular protoplasm con- 
taining crystals as in Lithocystis. A clear epimerite may gene- 
rally be distinguished at one end and by this temporary attach- 
ment may be effected. The parasite undergoes only sluggish 
sinuous movements with slight change of outline. The 
nucleus is nearly round and has often only a single karyosome. 
The trophozoites, either before or after association, may be 
attacked by aracebocytes in the same way as Lithocystis, and 
after studying many instances I feel confident that the same 
explanation should be given. After normal association encyst- 
ment takes place as usual and the crystals collect into a 
spherical mass. 

Gametes and Zygotes. 

The cysts are, as a rule, considerably smaller than those of 
Lithocystis except L. microspora. They have fairly trans- 
parent walls, through which stages in nuclear division may be 
seen. At the stage represented in fig. 18 there is a distinct 
sexual difference in the nuclei — the upper associate with 
larger and less chromatic nuclei than the other, being pre- 
sumably the female. 

Any movement inside the cyst may be easily detected, and 
by breaking the wall syngamy has been detected taking place 
on the slide. One gamete, presumably the "male," has a 
long flagellum (PI. 8, fig. 19), by the lashing of which it moves 
actively and seeks out the " female," in which no flagellum 
has been seen. Here, again, as in Lithocystis, union takes 
place along definite surfaces, so that a prozygote of charac- 
teristic shape is formed (figs. 20, 24-26). This retains its 
single flagellum, by the lashing of which it maintains a 
twirling movement about the rudimentary tail. This motion 
has been clearly seen through the cyst wall before rupture. 

When Siedlecki (24) in 1889 described the true gametes of 
Gregarines and recorded for the first time the method of 
fertilisation, he quite realised that in the so-called "dance 
of the sporoblasts " the movements appeared to be due to 
flagella, although he could not distinguish them either in the 
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Spores. 

U. neapolitana is also easily distinguished from the 
Channel species by means of its spore. This is almost round, 
and it has a very long filamentous tail about twenty times the 
length of the spore itself. It remains very tightly coiled 
(fig. 23a) even during fixation, except in rare cases, when it 
unwinds (6g. 236). In U. echinocardii, on the other 
hand, the loosely-coiled filamentous tail with which the spore 
emerges from the cyst easily unwinds (fig. 27). It is at most 
seven times the length of the spore itself and the proximal 
tubular region of the tail tapers much more gradually into the 
filament. It may be mentioned here that the filament is diffi- 
cult to see in the living, and if unstained and mounted in 
Canada balsam it is practically invisible (fig. 29), so that 
spores appear under these conditions to have a short, tapering 
tail only. 

Homology op the Gametes and Zygotes. 

In Urospora it seems clear that the flagellated gamete 
represents the " male " and the non-flagellated the " female." 
The tail therefore develops from that part of the prozygote 
which is derived from the "female." It is reasonable to 
suppose that the disposition of the gametes in these early 
zygotes of Urospora and Lithocystis is the same. Conse- 
quently, in Lithocystis the " female " gamete gives rise to 
that region of the prozygote from which the tail develops. 
In fact, the tail appears to be produced by the further 
growth of the conical projection bearing the centrosome of 
the original " female " gamete. It may even be suggested 
that the characteristic tail of these Lithocystis aud Urospora 
spores has been phylogenetically derived from the flagellura 
originally possessed by the "female" gamete, as it corre- 
sponds in position with the flagellum of the " male " gamete. 

T - TT rospora the flagellum of the "male" gamete arises 
e region of the centrosome at the apex of the cone, 
conical projections, with apical centrosomes, have 
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rhombiques d 'oxalate de chaux. Kystes spheriques, spores, 
longuement ovoides, tronquees a une des extremites : epispore 
form ant un tube a parois dedicates, tres allonge et siueux: 
Toutes les spores sont ran gees dans le kyste en groupes, 
radiarement autour de centres communs (sporozoites 8 ?)." 

Emended Characteristics. — Money stid Engregariues, 
with elongated trophozoites continually changing their shape, 
and containing rapidly flowing protoplasm; cysts spherical, 
gametes non-motile, slightly anisogamous. Prozygotes motion- 
less, with short tubular tails. Spores when ripe tend to form 
rosettes. Epispore produced into a funnel at one end, through 
which the eight sporozoites escape, and into a tubular, but 
generally flattened, tail at the other. 

(1) Lithocystis schneideri, Giard. — Trophozoites may 
attain a length of 4 or 5 mm. Cysts 1-2 mm. in diameter. 
Prozygote bi-lobed. Spores generally 22-24 fi long and 8-9 /i 
wide, with tail about four times this length, but narrower than 
the spore. 

Hosts. — Ecliinocardium, Naples and Channel, and Spat- 
augus purpureus from the Channel. 

(2) Li th cyst is foliacea, n. sp. — Trophozoites smaller 
than L. schneideri; maximum length 2-3 mm. Cysts 
generally about *6 mm. in diameter. Zygote top-shaped. 
Spores about 24 x 9/i, but their tails are only three times as 
long, and widen out towards their distal end to form a leaf- 
like expansion, which may be as much as 15 fx wide. 

Hosts. — Ecliinocardium cordatum, Naples, Ply- 
mouth. 

(3) Lithocystis microspora, n.sp. — Trophozoites 1 mm., 
or less, in length. Cysts "l-'3 mm. iu diameter. Zygotes 
small; spores generally 12-13 /a long and 6-7 p wide, with 
tail two to three times this length, narrow, and tapering. 

Host. — Spatangus purpureus, Channel. 

Genus Urospora (Aime Schneider), 1875 (23). — "Mono- 
cystidee de forme allongee, terminee en pointe aigue en arriere, 
arrondie en avant et legerement micronee au pole superieur 
Epicyte a simple contour. Entocyte a grains trfes-fins. 
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Kystes a sporulation complete, dehiscents par simple rupture. 
Spores pourvues d'un appendice immobile, filiform, environ 
de la longeur de la spore, et insere sur son extremite la plus 

ln.ror« Hwf.b annro nnntpnitnf,. a 1'ata.t. t\f* mnf.ii fif.« bjy nil Qont, 
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1882. Urospora s., Nasse (21a, p. 26). 

1882. „ „ Biitschli (3, p. 557). 

1872. „ „ Lankester (12b, p. 348). 

After studying Kolliker's description and figures I quite 
agree with Hesse (10, p. 43, footnote) that the gregarine there 
described has no connection with Urospora, but is a Monocystis. 
Schneider was apparently the first to suggest that the para- 
site described by Lankester in 1872 should be included in his 
new genus Urospora, and Labbe definitely included this form 
among Urospora without expressing any doubt, and so have 
other modern authors. Lankester recorded (12b, p. 348) that 
he only found one specimen of Tubifex infected with ripe 
spores and no doubt purposely refrained from giving any name 
to the parasite. He, however, pointed out the resemblance to 
the psorosperms of fish and to this group of Sporozoa (Neo- 
sporidia) it undoubtedly belongs. The presence of a tail to 
the spore probably induced some observers to rush to the con- 
clusion that it was a species of Urospora, but I have no doubt 
that this rather rare parasite is identical with Myxocystis 
ciliata described by Mrazek (20) from Limnodrilus. The 
results of studying this parasite, which presents some in- 
teresting problems, I hope to publish shortly. 

The other two supposed references to this hypothetical 
species, Urospora saenuridis, can be rapidly dealt with. 
Nasse's observations (21a, p. 26) undoubtedly refer to the 
neosporidian Myxocystis ciliata, and Biitschli mentioned 
(3, p. 55, footnote) that he had not seen the parasite, but only 
judged it to be Urospora from Nasse's figures. 

Thus this " species" of Urospora may be considered as 
truly a myth ! 

(2) Urospora nemertis (Koll.). References taken from 
Labbe (12a, p. 43). 

1845. Gregarina n., Kolliker (11 (b), p. 100). 

1848. „ .., „ (11 (a), p, 1). 

1867. „ „ Mcintosh (16, p. 38). 

1875. Urospora n., Schneider (23, p. 597) 

? 1893. „ „ Burger (1, p. 208). 
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are well established species that require much further 
study. 

(4) Urospora lag id is, St. Joseph (22) ; Brasil (4 and 5). 

Host. — Pectinaria (Lagis) koreni. 

Prom Brasil's interesting description of Urospora 
lagidis, the gametes seemed to have a great resemblance to 
those of Lithocystis and as he dicl not figure the spore I made 
strenuous efforts to re-obtain the parasite. Six specimens of 
Pectinaria that were procured from the only collecting grouud 
at Plymouth proved to be uninfected, but nearly all the 
specimens from Llanfairfechan had a good infection and from 
them I have been able to obtain other stages besides spores. 
These have been studied chiefly in a living condition, whereas 
Brasil studied fixed material. 

The milk-white trophozoites can be seen through the body- 
wall of living Pectinaria roaming about in the coelom and 
encysted specimens form spheres about 1 mm. in diameter 
which are generally carried forwards towards the oral end of 
the host. Here, as they ripen, they gradually become massed 
together connected by the aracebocytes on their surfaces 
and often suspended from some of the viscera or the body 
wall. 

The spore (PI. 8, fig. 30) proved to have a tail much more 
like that of Lithocystis than Urospora. At its other end 
there is a deep fuunel (not two spines as previously described). 
I have not, so far, been fortunate enough to obtain living 
gametes, but the zygotes that have been met with several 
times have been quite motionless. 

All these details point to the fact that the Pectinaria 
parasite should be regarded as Lithocystis rather than 
Urospora. I would not venture, however, to make this 
alteration without the most conclusive evidence, and for this,, 
as pointed out on p. 95, it will be necessary to study not 
only the living gametes of this species, but also those of 
U.nemertis, U. sipunculi, and U. synaptse. 
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Fig. 1. — Lithocystis sc 
attacked by amcabocytes . D 
Fig. 2. — Female gamete of 
Fig. 3. — Male gamete of L 
Fig. 4. — Uniting gametes 
Fig. 5. — Prozygote of L . i 
Fig. 6. — True zygote of L 
karyon. 

Fig. 7. — Uninucleate spor< 
Fig. 8. — Adult spore of L 
Fig. 9. — Prozygote of L . 
Fig. 10. — Prozygote of 
pureus, Plymouth. Draw: 

Fig. 11. — Later stages of 
only of tails ; («) Prozygote 
of the synkaryon. x 1000 

Fig. 12. — Sporoblast of L 
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Fig. 13. — Spore head with sporozoites and refringent residuum. 
Drawn from the living. X 1500. 

Fig. 14. — Adult spore of L. schneideri. x 1000. 

Fig. 15. — Adult spore of L. microspora from Spatangus, Plymouth. 

Fig. 16. — Zygote ofL. microspora from Spatangus, Plymouth. 

Fig. 17. — Trophozoite of U. echinocardii from Spatangus, Ply- 
mouth, x 160. 

Fig. 18. — Encysted associates of U. neapolitana (a) ? with large 
nuclei ; (b) £ with small, more chromatic nuclei. X 260. 

Fig. 19. — Flagellated gamete (<J) of U. neapolitana. Drawn free- 
hand from the living by E. S. G. Magnification slightly over 2000. 

Fig. 20. —Flagellated Prozygote of U. neapolitana. Drawn similarly 
to fig. 19. 

Fig. 21. — Zygote of U. neapolitana after loss of flagellum. 

Fig. 22. — Uninucleate sporoblast of U. neapolitana. 

Fig. 23. — Adult spora of U. neapolitana (a) with tail tightly 
coiled ; (b) with tail partly uncoiled. 

Fig. 24. — Living Prozygote of U. echinocardii from Echino- 
cardium, Plymouth. 

Fig. 25. — Living prozgote of U. echinocardii (?) Spatangus, Ply- 
mouth. 

Fig. 26. — The same Prozygote, showing nuclei not fused ; stained 
iron hematoxylin and Orange G. 

Fig. 27. — Adult spore of U. echinocardii from Echinocardiuni, 
Plymouth. 

Fig. 28. — Sporoblast of U. echinocardii from Spatangus, Ply- 
mouth, stained iron haematoxylin and Orange G. 

Fig. 29. — Young spore of U. echinocardii with four nuclei; from 
Spatangus, Plymouth. 

Fig. 30.— Ripe spore of Urospora lagidis from Pectinaria 
(Lagis) koreni. 
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THE SPORE OF THELOHANIA 



PAR 



Helen L. M. Pixbll GOODRICH 



D. 8c. Lond. 



Rsfu le $3 ffvrier 1920. 

A prawn, Leander (Palaemon) 8erra4ti8, whioh I observed in the acqua- 
rium tanks at Plymouth last January, had opaque white muscles and 
seemed obviously infected with Thelohania octospora as described by 
Henneguy and ThAlohan (1888, 1892, 1894). On teasing the infected 
muscle however and examining the parasite in sea water great was my 
astonishment to find that each of the spores was provided with three 
long tails (figs I et n). 
These tails are delicate pro- 
longations of the epispore 
as found in many Haplos- 
poridia. Inside the sporo- 
cyBt they are curled round 
the spores and take up 
a considerable amount of 
space. This fact doubtless 
accounts for the interesting 
observation recorded by 
Henveguy and Thelohan 

(1892, p. 630), that the refringent spores only oocupy part of the cyst in 
Th. octospora. When the sporocyst is only ruptured at one spot a tuft 
of tails from the enclosed 8 spores often projects through the fissure. 

The sporocysts are about 8 [jl in diameter and most of the fresh spores 
a i only 3 (jl long according to my measurement, though occasionally 
iracroscopores up to 5 or 6 jx are to be found. The tails are about 20 (x 

Hotbs et Revue. — T. 59. — N° 1. B. 




Fig. I. Spore of Thdohania drawn from the living at an approxi- 
mate magnification of 2.000, showing the three tails. 
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NOTES ET REVUE 



long (figs I and n), flattened out proximally but tapering to very fine 
ends. They show up more clearly when dilute Iodine solution is run 
into the preparation and occasionally the polar filament is shot out from 
the opposite end (fig. n). This thread is of uniform diameter throughout 
its length of 30-40 jx, thereby differing from the tails which 
are wider proximally. Ordinary blue black ink is an 
excellent stain for showing up the delicate tails of these 
spores as was found also for Lithocystis and Urospora 
(Pixell Goodrich, 1915 a). Iron haematoxylin also stains 
the tails but is very easily washed out of them with iron 
alum solutions, and they only show faintly, if at all, after 
using the ordinary counter stains. Consequently in dif- 
erentiated films mounted in a retractile medium such 
as Canada balsam, the tails are practically invisible. 
Similarly they stain so faintly with Giemsa's mixture, 
even after many hours, that they are again very easily 
overlooked. These facts account perhaps for their not 
having been described by earlier observers, for there can be 
no doubt, I think, that the parasite is Thelohania octos- 
pora. One wonders whether possibly there may not be 
tailed spores in some other species of Thelohania, or even 
in other Microsporidia. Anyhow this is, I believe, the 
first recorded instance of a tailed spore occurring among 
true Microsporidia and furnishes another point of resem- 
blance between these parasites with minute spores pro- 
vided with a polar filament and the family Haplospori 
diidae (Caullbry and Mbsnil 1905) many members of 
which have tailed spores but never a polar filament. This 
resemblance supports Debaisieux's conclusion from his 
recent cytological work on H. chitonis (1919, p. 1401), 
that the genus Haplosporidium should be included in a sub-order of 
the Microsporidia. No doubt he is right too in pointing out the great 
likeness between the genera Minchinia and Haplosporidium, and in 
wishing to get rid of the former. Not having studied the other species 
of Haplosporidium at first hand when I wrote the paper to which he 
refers (1915 b) I did not feel myself called upon to eliminate the genus 
Minchinia named in honour of the late Professor Minchin to whose 
inspiration I owed so much when starting work on the Protozoa. 



\ 

Fig. n. The same 
after treatment 
with Iodine and 
ink showing 
the polar fila- 
ment extruded 
from the oppo- 
site end from 
the tails. 
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As regards the life history of Thelohania, I fear that I can add nothing 
of importance. The sections and films examined show the parasite 
entirely in the spore stage. The sporocysts easily burst liberating the 
eight spores as described above. The infected prawn was in a large tank 
with several lobsters and many other prawns and shrimps and, although 
nearly all its muscles were affected, it managed to preserve a certain 
amount of agility. No other prawn from the acquarium could be found 
to have any trace of infection either in its muscles or blood. 

When put for observation into a smaller tank containing a few fish, 
a blenny (Blennius) darted out from behind a mass of serpulid tubes 
and bit the abdomen almost in two. Feeding experiments could not 
be carried out, however, owing to pressure of. other work, and there 
is no reason to think that the ripe spores would not pass through a blenny 
unchanged, as did those of Haplosporidium (Minchinia) chitonis (Pixell 
Goodrich 1915 b). Henneguy and Th£lohan (1888, 1892) have already 
shown that muscle from a prawn infected with Thelohania octospora can 
be eaten by healthy prawns without transmitting the infection to them 
for periods of a month or more. 

University Museum Oxford, February 1920* 
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The Sporogony and Systematic Position of the 
Aggregatidae. 

By 

Helen L, M. Pixell-Goodrich, B.Sc, 

Beit Memorial Research Fellow. 



With Plate 13. 



The very noticeable parasites infesting the alimentary 
canal of many Cephalopoda were recorded by Eberth (3) so 
long ago as 1862. The genus comprising these forms has 
suffered many changes of nomenclature. In 1875 it was 
named Benedenia by Schneider (21, Note xiii, p. xl) to 
include B. octopiana from the octopus, and this generic name 
was employed so late as 1900 by Schaudinn (20, p. 203). In 
Schneider's second paper (22) in 1883 the parasite was 
referred to throughout as Klossia instead of Benedenia, as 
the author stated that he was convinced that the two genera 
could not be distinguished. In this Siedlecki followed him 
in his two papers of 1898 (23 and 24) on the parasites of 
Sepia, which he considered to be identical with those of the 
octopus, although he found only three or four sporozoites in 
a sporocyst, whereas Schneider had described eight to fifteen 
in Klossia octopiana, and Labbe had already given the 
specific name of K. eberthi (7) to the species inhabiting 
Sepia. In a footnote to his second paper, however, Siedlecki 
(24, p. 800) stated that after seeing Laveran's work on K . 
helicina he thought the original name of Benedenia should 
be readopted. It was then discovered that this name had in 
1858 been appropriated for a Trematode genus, therefore 
Blanchard, in 1900, altered it to Legeria. Jacquement (5) 

VOL. 60, PART 1. — NEW SERIES. 12 
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in 1903 pointed out that this had been already applied to a 
polycystid Gregarine, and again changed the name to 
Legerina. This, however, was never used; for, in the 
previous year, after Siedlecki had stated that, like the so- 
called Engregarines, these parasites did not appear to undergo 
Schizogony, the genus had been called Eucoccidium by 
Liihe (11). By this generic name the parasites were generally 
known until, in 1906, the excellent researches of Leger and 
Duboscq (6 and 9) showed that the schizogony, which had 
been supposed to be absent from the life-history of the genus* 
took place in the Crab, Portunus, where Frenzel (4) had 
described it in 1885 as a Gregarine under the name of 
Aggregata; this name is therefore now universally applied 
to the genus which I hope to prove is undoubtedly Coccidian 
in character as assumed by Siedlecki. Moroff (15) in 1906 
claimed to have shown that the fertilisation was of the 
gregarine type ; that is, that the macrogametocyte gave rise 
before fertilisation to a number of small cells, and that these 
were the true macrogametes, each of which gave, after ferti- 
lisation, a single spore. In 1908, in a later work of great 
length, Moroff (16) admitted that he might have been 
mistaken in his description of the process of fertilisation, and 
no longer insisted on these parasites being Gregarines, stating 
that further investigations were necessary. It was for this 
reason that, at Prof. Minchin's suggestion, I undertook this 
study of Aggregata, which has extended over some years. 
During this time I have examined Cephalopods, chiefly Sepia, 
from Plymouth, the Solent, and more recently from the 
Mediterranean in the neighbourhood of Banyuls-sur-Mer. 
To the authorities and staff, especially to the Director, Prof. 
Pruvot, of the Laboratoire Arago, I should like to express 
my thanks for their hospitality and assistance; also to Prof . 
Minchin, not only for suggesting such an interesting subject 
for investigation, but for much kind help given me during 
the years that I have been privileged to work in his Depart- 
ment at the Lister Institute. Since last October the work 
has been carried on in Oxford, and I am much indebted to 
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Prof. G. 0. Bourne for the kind interest he has shown in the 
progress of the investigations, and for allowing me the use of 
a laboratory in his department. My husband, Mr. E. S. 
Goodrich, has also given me much advice and assistance. 

As pointed out above, Aggregata octopiana of the 
octopus and A.eberthiof Sepia have long been known, but 
in addition to these, Moroff (16, p. 144) claims to have dis- 
tinguished some eight or nine more species in Octopus and 
five in Sepia. The distinguishing characteristics given, being 
chiefly those of size, are not at all conclusive, and, so far as 
my observations go, I have been unable to corroborate their 
existence. 

According to Leger and Duboscq (10) A. eberthi can 
undergo its schizogony in Portunus arcuatus andP. hoi- 
sat us as well as in P. depu rat or (10, p. 90efc seq.), but not in 
P . p ub e r . L . Their attempts to infect other Crustacea, such 
as Inachus dorsettensis, Garcinus maenas, etc. (10, 
p. 95), failed, although some of these, for instance, Inachus 
dorsettensis, are sometimes found in nature infected with a 
species of Aggregata (Smith, 19) . Possibly the natural cepha- 
lopod host of the latter is an octopus ; it does not, at any rate, 
seem to be Sepia o ff icinalis. Many experiments such as 
these appear to me to be necessary before we can hope con- 
clusively to distinguish different species of Aggregata, the 
possible existence of several of which lam not prepared to deny. 

Material and Technique. 
It is very essential to have the material quite fresh, and in 
this connection a method of killing Gephalopods so as to 
eliminate the difficulty of dealing with the emission of ink 
may be of interest. This is to slip a loop of fine, though 
strong string round the head just above the mantle, and 
suddenly to pull the ends very tightly. In this way the 
animal is immediately strangled — the general paralysis being 
too quick to allow time for any ink to be thrown out, and at 
the same time quantities of blood are left in the heart and may 
be drawn off to be used as a mounting medium if required. 
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All Sepia officinalis, whether from Plymouth, the Solent 
or Banyuls, have been found to be infected : bnt none of the 
numerous specimens of Sepia elegans, which occurred in 
quantities near Banyuls-sur-Mer, had any infection during 
September, neither had the Eledone and Loligo that were 
examined. 

Both Sepia officinalis and Eledone from Banyuls were 
almost universally infected with the Cestode Scolex poly- 
morphus, the occurrence of which has already been recorded 
by Monticelli (14) from Naples. In Sepia officinalis the 
region of the alimentary canal most infected was the spiral 
stomach between the entrance into the muscular stomach and 
the longitudinal ridges which run up into the rectum. The 
latter chiefly contained large cysts, which, being somewhat 
over one millimetre in diameter, were quite visible to the naked 
eye. For examination in the fresh state some of the tissue 
from the spiral stomach was teased out, in sea-water as a general 
rule, though sometimes intestinal fluid or blood were found 
to be preferable. Films and portions of the spiral stomach 
were fixed in Schaudinn's fluid, ordinary corrosive sublimate 
and acetic acid, or mixtures of the latter with equal quantities 
of 4 per cent, formalin — this last perhaps giving on the whole 
the best results. Iron hematoxylin was by far the most 
satisfactory nuclear stain. Ehrlich's and Delafield's hsema- 
toxylin mixtures were also used, as well as paracarmine, borax 
carmine and many cytoplasmic stains, such as Lichtgrun and 
picric acid, eosin or orange G. 

Vegetative Stages. 

Since Leger and Duboscq (10), Moroff (16), and others 
have already given excellent 6gures of merozoites, tropho- 
zoites, and sporozoites, we can begin our study with the adult 
trophozoite ripe for reproduction. At this stage there is 
certainly a delicate limiting membrane present — a fact denied 
by Siedlecki (24, p. 804), — also a large vesicular nucleus, 
containing, as a rule, a single large karyosome. In some 
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cases the cytoplasm contains large irregular masses, which 
stain intensely with iron-haematoxylin and other chromatin 
stains. These would seem to be metabolic products of the 
cytoplasm, such as Comes (1) has described in Stenophora, 
rather than of nuclear origin, and to bear no obvious relation 
to the processes of reproduction described below. Smaller 
particles of more uniform size, probably of similar nature, 
are usually scattered throughout the cytoplasm. The ripe 
trophozoites vary enormously in size, the longer diameter of 
some reaching 400 /i, while others may be only about 50 /u ; 
and, since all intermediate dimensions can be found, it does not 
seem possible to distinguish several species, either in this or 
subsequent stages, by size alone. Therefore I cannot support 
MorofTs conclusions on this point (16, pp. 146 and 147). 

Formation of the Gametes. 

While the distinction between males and females becomes 
very pronounced later on, it is extremely difficult to trace 
the differences back to the trophozoite stage. However, 
individuals which are to become females appear, on the whole, 
less dense, and have their cytoplasm more vacuolated than 
those destined to be males. The females also as a rule grow 
to a larger size. After a considerable resting period at the 
completion of growth the early stages leading up to the 
formation of the gametes are gone through very rapidly. 

In the female there is, first, a migration of the nucleus 
towards the surface, from which, however, it remaius 
separated by a plug of dense, finely granular protoplasm, 
which gives off radiations, spreading in all directions through 
the cytoplasm (fig. 1). The central part of this protoplasmic 
plug rises up on the surface, forming a cone of attraction, 
aud, after entrance of the microgamete, appears to sink in 
again, carrying the male chromatin with it (figs. 2 and 3). 

In the male the nucleus also approaches the surface and 
rapidly divides by a peculiar method of mitosis. A centro- 
some with distinct astral radiations apparently emerges from 
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the nucleus at the beginning of the process, and undergoes 
repeated division before the nucleus becomes subdivided. 
These centrosomes, with their conspicuous asters, spread over 
the surface of the microgametocyte, giving rise to such 
poly mitotic figures as those given by Moroff (16, fig. 50, pi. vi). 
In the meantime the nucleus becomes irregularly lobed, the 
lobes growing out in various directions towards the asters. 
The peripheral lobes eventually become constricted off as 
separate nuclei, into which the greater part of the chromatin 
has migrated. At a later stage the nuclei, containing deeply 
staining chromatic networks, are found evenly distributed 
over the whole surface. Throughout this process the centro- 
somes and asters take up a position between the nuclei 
and the surface of the gametocyte. The peripheral nuclei 
continue to undergo repeated binary division, preceded in 
every case by the division of the centrosome and aster. As 
the nuclei become more numerous the surface at their dis- 
posal is increased by the formation of rounded lobes, which 
gradually become nipped off as separate spheres, covered 
with developing microgametes (fig. 13). A fully developed 
male generally consists of several such spheres, sometimes as 
many as six or seven. The nuclear divisions described above 
are very similar to those which take place in the formation of 
the sporoblasts in the zygote, and this fact may have con- 
tributed in some measure to Moroff's unfortunate mistake in 
thinking that these sporoblasts represented the macro- 
gametes and were separately fertilised. It is not clear 
which process some of his figures are intended to represent ; 
but his figs. 53 and 55 (16, pi. vii) appear to me to be stages in 
the formation of microgametes. The differences to be 
observed between them will be again referred to (p. 168) 
after the description of the formation of the sporocytes. 

Siedlecki described the nuclear division of the male as 
taking place by a process of chromidial fragmentation (24, 
p. 815), such as has been described in other Coccidia. This 
error may, I think, be partly ascribed to the fact that he 
worked chiefly with films, which he stated (24, p. 801) that 
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he found to be better than sections. I, on the contrary, have 
found that, owing to the large size and great density, especi- 
ally of the male gamete, it is practically impossible to make 
out the very rapid nuclear changes which take place at the 
beginning of the process without studying an extensive series 
of sections. 

The chromatin of the developing microgametes becomes 
more and more concentrated until the nucleus is reduced to a 
small, densely staining mass. This, surrounded by a certain 
amount of cytoplasm, projects on the surface of the micro- 
gametocyte and becomes elongated, carrying the centrosome ! 

at its distal extremity. The microgamete now becomes more | 

and more elongated, the nucleus lengthens out, and the stalk 
connecting it with the residual sphere of cytoplasm becomes 
drawn out to form the tail region. Two flagella make their 
appearance at the free end, and the microgamete gradually 
assumes its fully developed form. 

The mature microgametes during life measure about 40 p 
in length, which is very much the same as the fixed ones 
(fig. 11). These lengths do not, of course, include the 
flagella, which are generally considerably more than half the 
length of the body of the microgamete. The latter is strap- 
shaped, with a more or less cork-screw nucleus running 
through the anterior half. This, at any rate, appears to be 
the form that the nucleus takes during the phase at which it 
emerges from the microgametocyst. 

It may be of interest to recall that a spiral nucleus has. also 
been recorded in Trypanosoma brucei (Robertson 18, p. 
236) and in the so-called male forms of T. lewisi described 
and figured by Prowazek (17, figs. 35 and 36). In some 
cases I have observed a faint wavy line extending along 
the tail, but, except for this, there is no sign of an un- 
dulating membrane. In front of the nucleus and at the 
base of the flagella are situated the granules, which I take to 
be blepharoplasts. In deeply stained specimens they fre- 
quently appear as one large granule. These basal granules 
are apparently derived from the original centrosome of the 



Digitized by 



Google 



166 HELEN L. M. PIXELL-GOODBICH. 

younger stage. Daring this time the limiting membrane 
surrounding the male gametocyte becomes considerably 
thicker. The male individual therefore becomes enclosed 
in a distinct cyst, which is, however, thinner than that in the 
female. At an early stage the gametocyte shrinks away from 
the cyst- wall, becoming separated from it by fluid in which 
it is suspended, while the microgametes develop on its surface 
(fig. 13). The cyst is sufficiently resistant to be dissected out 
of the host tissue, and the microgametes, after the develop- 
ment of their flagella, have been observed actively swimming 
about inside. Upon the rupture of this cyst they swarm out, 
but I did not succeed in making them retain their activity 
for any length of time, although many different media were 
employed for mounting them, including Sepia, blood and 
intestinal fluid, as well as ordinary sea-water and saline of 
varying densities. On this account it was not easy to make 
out the details of their movement, bnt flagella could be seen 
being vigorously lashed in front, and, in addition, the flattened, 
somewhat expanded tail was used in propulsion. 

Fertilisation. 
In the fresh state numerous microgametes have been 
observed crowded round a macrogamete, but only one 
appears to enter. This it does by the cone of attraction, and 
on reaching and penetrating the female nucleus its chromatin 
rounds itself off into granules, as shown in figs. 2 and 3. 
MorofPs figures (16, pi. xi, fig. 91, and text-figs. M x atid M a ) 
doubtless represent this stage, although he failed to dis- 
cover the true meaning, as he was convinced that fertilisation 
was of the Gregarine type. The macrogamete nucleus has 
assumed an oval or pear-shaped form by the time the micro- 
gamete enters. A network of spindle threads appears 
running irregularly along the long axis of the nucleus from 
the point of entrance of the micro gamete to the opposite 
pole. Meanwhile the karyosome undergoes changes. The 
chromatic substance emerges from the micropyle as a stream 
of spherules which arrange themselves along the spindle 
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threads. In some cases strings of granules can be seen 
inside the karyosome and coming from it; possibly the 
spindle threads themselves arise in this way. Somewhat 
similar irregular spindles have been described in other 
Coccidia; for example, in Goccidium proprium by 
Siedlecki (25) and in Orcheobius herpobdellae by Kuuze 
(6), and no doubt the nuclear fibres figured by Moroff (16, 
pi. iii, fig. 16, and text-fig. N. 2) are of the same nature. 

The granules of male chromatin which have become 
lodged at the superficial end of the nucleus stream inwards, 
and presumably mingle with the granules of female chromatin 
on the spindle threads : fertilisation is thns accomplished. 

Directly after the entrance of the microgamete a resistant 
cyst appears round the zygote, which thereupon contracts 
and comes to lie freely suspended in fluid. A similar con- 
traction has been described as taking place in Coccidium 
proprium (25), but in this species the oocyst is formed 
quite early, and a micropyle is left for the entrance of the 
microgamete. 

Sporogony. 

After fertilisation, upon the break-up of the spindle, the 
nucleus of the zygote becomes reconstituted, and this 
synkaryon undergoes mitosis. A centrosome and aster make 
their appearance on the outer side of the nucleus : they 
divide, and their daughter-centrosomes and asters separate, 
accompanied by lobes of the syukaryon, into which passes 
the chromatin, arranged on spindle fibres in the form of 
irregular loops (fig. 10). The first few nuclear divisions 
follow one another in such quick succession that, before the 
chromatin threads of one spindle have completely separated, 
the centrosomes have again divided, and the next pair of 
spindles are being formed approximately at right angles to 
the preceding one, as shown in fig. 10, where the large asters 
so generally to be seen are also figured. In this way an 
extensively branching nucleus is formed, the central region 
only disappearing at a later stage. 
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This peculiar form of mitosis in the fertilised female may 
be considered as intermediate between ordinary mitosis and 
the polymitosis described above in the male. In the latter 
the nucleus lags so far behind the centrosomes in its division, 
and so disturbs the sequence of events, that the connection - 
between the division of the two organs is obscured or lost. 
Moroff (16) has already given numerous beautiful figures of 
these stages. 

After repeated division of the centrosomes and asters large 
daughter-nuclei with numerous small faintly staining granules 
are constructed off near the surface (fig. 12). The stage with 
about twenty to fifty of these is a commonly occurring one, 
and would seem to indicate a somewhat prolonged resting 
period. It can generally only be distinguished from the 
corresponding resting stage in the formation of the micro- 
gametes by the larger size and lesser affinity for chromatin 
stains exhibited by its nuclei. The large early sporoblast 
nuclei contain, as a rule, small evenly distributed granules of 
chromatin only, whereas the small early male nuclei have 
large deeply staining masses, or threads, of chromatin. 

This resemblance between the early stages of division in 
the microgametocyte and those in the zygote is of consider- 
able interest, since it seems to support the view that the two 
processes correspond to one another, and that not only is the 
macrogamete of the female homologous with the micro- 
gametocyte of the male, but also that the microgamete of the 
male corresponds to the sporoblast of the female. 

Further, whereas in Gregarines the adult female gives rise 
to small cells (macrogametes) which become separately 
fertilised and then form the zygotes (sporoblasts), in the 
Coccidia the adult female gives rise to the small cells (sporo- 
blasts) after fertilisation. Thus the chief difference between 
the processes of sporogony in the two groups is that fertilisa- 
tion takes place at an earlier stage in Coccidia than in 
Gregarines. This could be shown in tabular form as follows, 
the arrow representing fertilisation : 
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Goccidia. 

? trophozoite — >■ macrogamete X n sporoblasts — >■ n sporocysts x mn 

sporozoites. "* — -__ 

cJ trophozoite — ► microgametocyte x n microgametes. 

Gregarines. 

? trophozoite — ■►- macrogainetocyte x n macrogametes — *- n sporocysts 

X mn sporozoites. j 

cj trophozoite — *- microgametocyte x n microgametes. 

Cnenot, in 1901 (2, p. 632), remarked that fertilisation was 
tardy in Gregarines and precocious in Coccidia, but refused 
to commit himself to a homology of the various steps. The 
evidence I have given above is, however, in agreement with 
the theory put forward by Minchin (12, pp. 271-274) in 1903 
as to the homologies that exist between the gametes of 
Coccidia and those of Gregarines, namely, that the sporo- 
blasts of Coccidia (formed by the division of the zygote 
after fertilisation) "may be compared to those of Gregarines 
by supposing that the process of multiplication, by which the 
gametocyte of the Coccidia gave rise primitively to a number 
of female gametes, has not been completely suppressed, but 
merely deferred until after the process of zygosis " (12, 
p. 272). The same theory is again referred to in 1912 (13, 
p. 354). 

During the resting stage in sporoblast formation, as in the 
same stage of the male, very distinct centrosomes and asters 
are generally apparent, being situated on pointed processes 
projecting from the surface. The next stage is marked by 
the repeated division of these centrosomes and asters, followed 
by the division of the nuclei. During this time the whole 
body of the zygote becomes more or less folded, thus 
increasing the area of the surface on which the nuclei are 
situated, and giving room for their increasing number. This 
process corresponds to the breaking up of the microgameto- 
cyte into separate spheres at the stage when its nuclei are 
rapidly increasing in number. 
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One very usual method of folding in the dividing zygote is 
for one pole to become in vagina ted, as in a gastrula; this 
was noticed by Schneider (22, pi. ix, fig. 24). It is clear 
that when this cup-like body is cut in one direction an 
arc of cytoplasm surrounded by nuclei will result such as 
described by Moroff as characteristic of his A. arcuata 
(16, pp. 118 and 146), just as, when cut through a plane at 
right angles to the former direction, a ring may result. 

The effect of this folding and increase of nuclei is to 
diminish the relative amount of cytoplasm compared to nuclei, 
so that when the sporoblasts round off there is never any great 
quantity of residuum, and in most cases none at all. At this 
stage, therefore, the oocyst is generally crowded with sporo- 
blasts. In these the centrosome and aster persist for some 
time, forming a projection on the surface (fig. 4), but I have not 
been able to trace their division preceding nuclear division to 
form the sporozoites. Before this happens the whole pro- 
jection sinks down and the nucleus assumes a resting form 
(fig. 5). On resuming its activity the nucleus divides into 
two, but though a spindle is formed, no asters are visible. 
During this first division the sporocyst makes its appearance 
(6g. 6). In the vast majority of cases only one of these 
secondary nuclei divides again (fig. 7), and in this way are 
formed the nuclei of the three sporozoites (figs. 8 and 9) 
which are normally present. Only occasionally do both of 
the secondary nuclei divide again, forming four sporozoites. 
Each sporozoite has at its posterior end an elongated deeply 
staining nucleus in which no karyosome can be distinguished 
(fig. 9). 

Sometimes streams of sporoeysts are to be observed pass- 
ing along-blood spaces, although, in the Sepia, no tendency 
can be seen on their part to open in order that auto-infection 
may take place. The whole oocyst is generally said to pass 
into the lumen of the Cephalopod's alimentary canal whence 
it reaches the exterior. So far no definite evidence of the 
escape of unbroken oocysts has been obtained, and many of 
them are very deeply embedded iu the thick connective tissue 
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of the wall far from the lining epithelium. Possibly it is by 
eating the cysts in dead Cephalopods that crabs generally 
become infected. About the process of schizogony in the 
crab nothing further need be said, for it has been beautifully 
described by Leger and Duboscq (1 0) . 



Systematic Position. 

In having this alternation of hosts corresponding to its 
alternation of generations, the genus Aggregata differs from 
all other Goccidia whose life-histories are at present known, 
and on this account would constitute a distinct family, the 
Aggregated® making a third family of Section A of the 
Eucoccidia in the classifications drawn up by Minchin 
(18, p. 352). The family could not easily find a place in the 
classification given by Leger (10a, p. 86), except that it 
would belong to the Eimeridea, which corresponds to Minchin' s 
Section A. The subdivisions of Leger's two sections are 
based on the number of sporozoites in the oocyst, which 
Minchin (13, p. 353) has suggested is not a natural method of 
classification. This suggestion is supported by the fact that 
in the Aggregatidae, now to be included in Goccidia, there is 
no constancy in the number of sporozoites, A. eberthi having 
only three or four in each of its numerous sporocysts, while 
A. octopiana, according to Moroff (16), has sixteen, and 
other species have from eight to twenty-four. 



Summary. 

(1) The genus Aggregata is undoubtedly to be included 
among the Coccidia — the fertilisation being not Gregarine in 
character as described by Moroff (15 and 16), but typically 
Coccidian. In Aggregata eberthi, here described, from 
Sepia officinalis, the large female gamete is fertilised by 
the small, active, biflagellate microgamete, and the zygote so 
formed gives rise to a large number of sporoblasts. 
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(2) The poly mitotic nuclear divisions giving rise to the 
microgametes are so similar to those giving rise to the sporo- 
blasts that they afford some evidence in favour of the view 
that these stages are homologous. It is remarkable also that 
the microgametes further resemble the sporoblasts in being 
enclosed in a distinct cyst. 
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EXPLANATION OF PLATE 13, 

Illustrating Mrs. Helen L. M. Pixell-Goodrich's paper on 
"The Sporogony and Systematic Position of the Aggre- 
gatidra." 

[Preparations stained iron-haematoxylin and drawn with a 2 mm. lens 
and compensating ocular 12, giving approximately a magnification of 
2000, unless otherwise stated.] 

Pig. 1. — Part of a section through a macrogamete ready for fertilisa- 
tion, with cone of attraction (co.) and radiating protoplasmic plug (pp.) 
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separating the nucleus (n.) from the surface. Stained Ehrlich's hema- 
toxylin. x 800. 

Fig. 2. — Fertilisation. The microgamete (to.) has just entered, and 
its chromatin in the form of granules (eh.) is passing along the spindle 
threads (sp.). ea. Large karjosome also giving off chromatin granules. 
From a section stained iron-hsmatoxylin and orange G. 

Fig. 3. — Complete section through a specimen soon after fertilisation 
showing nuclear spindle (*p.). x 1500. 

Fig. 4.— Sporoblast with centrosome and aster. 

Fig. 5. — Sporoblast during resting stage. 

Fig. 6. — SporocyBt with dividing nucleus. Stained Ehrlich's hema- 
toxylin. 

Fig. 7. — Sporocyst during its second nuclear division. Stained 
Ehrlich's hematoxylin. 

Fig. 8. — Sporocyst with three nuclei. 

Fig. 9. — Sporocyst containing three sporozoites with terminal nuclei. 

Fig. 10.— Portion of a section of a dividing zygote showing one 
nuclear division nearly complete and secondary spindles already forming 
with conspicuous centrosomes (c.) and asters. The loops of chromatin 
granules (eh.) are already beginning to arrange themselves on the secon- 
dary spindles. Preparation stained with iron-hsematoxylin and Licht- 
griin and picric acid, x 3000. 

Fig. 11. — Microgamete with more or less corkscrew nucleus (n.) and 
a blepharoplast (b.) at base of each flagellum (/.). From a film stained 
with Delafield's hematoxylin, x 1500. 

Fig. 12. — Portion of a section of one lobe of a folded and dividing 
zygote to show developing sporoblasts with large faintly staining 
nuclei (n.) each accompanied by an aster and centrosome (c). From 
same preparation as fig. 13. x 1000. 

Fig. 13. — Section through a microgametocyte showing cyst (cy.) con- 
taining three spheres surrounded by the nuclei (n.) of developing micro- 
gametes. The centrosomes (c.) and asters are situated on processes of 
the cytoplasm projecting from the surface. Stained Ehrlich's hema- 
toxylin, x 1000. 
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TONICIUM SIMPLEX, EIN NEUER 
ZELLPARASIT. 



Von Prof. L. Plate. 
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2. Chitonicium simplex, ein neuer Zellparasit. 

Von Prof. L. Plate. 

In der Mantelhohle des Ischnochiton imitator Smith (conservirtes 
Material aus der Bucht von Talcahuano, Chile) kommt in grosseh 
Mengen em neuer einzelliger Zellparasit vor, der mir wegen 
seiner einfachen Fortpflanzungsweise von Interesse zu sein 
scheint. Er findet sich theils frei.in der Mantelhohle, theils in 
dem Epithel der Mantelrinne, der Kiemen und des Fusses, welches 
er auf grosse Strecken hin vollstandig zu zerstoren vermag. Sowohl 
im freien, wie im parasitischen Zustahde tritt er in zwei verschie- 
denen Formen auf, die aber durch Cberg^nge mit einander 
verbunden sind, und als Rundstadium und Sichelstadiunt unter- 
schiederi werden mogen. Das erstere stellt eine kleine kugelrunde 
Zelle dar, die nach aussen von einer glatten Membran begrenzt 
wird und einen ungefahr 4 /i grossen Kern umschliesst Der 
Nucleus ist rund und erscheint intensiv uhd homogen tingtrt oder 
er lasst einige Nucleolen erkennen. Der Zellleib ist bald im Ver- 
gleich mit dem in Grosse ziemlich cbnstanten Kerh sehr schmal, 
bald besitzt er den 2 — 3 fachen Durchmesser desselben, und zwar 
fihde ich ersteres Verhalten hauptsachlich bei deh intra-, letzteres 
bei den extracellularen Individuen. Befindet sich der Parasit im 
Innern einer Epithelzelle, so erscheint seine Membran in der 
Regel viel zarter als im freien Zustande. Nie habe ich irgehd eine 
Andeutung von Pseudopodien oder erheblichen Formveranderun- 
gen gesehen, sodass ich dieses Rundstadium fur unbeweglich halte. 
Der Parasit bewirkt den Tod der Epithelzellen, worauf deren 
Protoplasma zerfallt un,d sich auflost, wahrend ihre Kerne sich 
erheblich langer erhalteh und als blass gefarbte Gebilde zwischen 
den Chitonicien beobachtet werden. Auch die Cuticula der 
zerstorten Epithelzellen behalt stellenweise noch langere Zeit ihre 
ursprungliche Lage bei und verhindert, dass die nach innen von 
ihr isolirt Uegenden Zellschmarotzer in die Mantelrinne fallen, bis 
schliesslich auch sie abfallt Dann sammeln sich die Parasiten 
zu Tausenden in der Mantelrinne, wo sie, wie es scheint, von dem 
Schleim der Schleimkrausen festgehalten werden. 

Die Vermehrung des Rundstadiums erfolgt durch einfache 
amitotische Theilung und zwar sowohl intra- wie extracellular, 
wobei in einzelnen Fallen die beiden Tochterkerne nicht genau 
gleich gross sind. 

Das Sichelstadiunt findet sich hauptsachlich intracellular, doch 
auch nicht selten frei in der Mantelhohle. Es geht aus dem Rund- 
stadium dadurch hervor, dass der Kern und der Zellleib sich in die 
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Die im Nachfolgenden mitgetheilten Beobachtungen sind zu sehr 
verschiedeDen Zeiten angestellt worden und ohne tieferen inneren Zu- 
sammenhaDg aus dem Wunsche entstanden, die Biologie der Protozoen 
in einigen Richtungen zu ftrdern. Vornehmlich habe ich der Frage, 
in wie weit die Conjugation und die Copulation der Protozoen sich 
mit der grossen organischen Fundamental - Erscheinung der Befruch- 
tong vergleichen lassen, fortdauernd meine Aufmerksamkeit zugewandt, 
nnd aus diesem Grunde kann die vorliegende Abhandlung als eine 
Fortsetzung meiner friiheren Untersuchungen liber die Ektoparasiten 
des Gammarus pulex angesehen werden. Theoretische Betrachtungen 
habe ich thunlichst nicht in den beschreibenden Theil aufgenommen, 
sondeni sie zu einem besonderen Schlusscapitel zusammengestellt; 
m5gen sie ihren Zweck erfttllen und einen kleinen deitrag zur Kl&rung 
jener interessanten Verschmelzungsprocesse liefernl 

Marburg, 3. Juli 1887. 
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I Die Gattang Acineiaides n. g., eine Intermedifix-Form 
awischen den ciliaten Infusorien und den Acineten. 

Auf Zoothamnmrn-Colonieu des Neapeler Golfes fend ich im Frtth- 
jahr 1886 zwei eigenthttmliche, bis jetzt noch nicht beschriebene Suc- 
torien, welche von einigem Interesse sind, weil sie zeitlebens auf dem 
Entwicklnngsstadium stehen bleiben, welches bei den ttbrigen Acineten 
durch die frei-beweglichen Knospen reprasentirt wird. Sie gestatten 
den schon in der Ueberschrift dieses Capitels ausgesprochenen Schluss, 
dags wir es hier mit einer Thierform zu thun haben, welche einige 
der charakteristischen Merkmale der ciliaten Infusorien und der Aci- 
neten in sich vereinigt Die zwei Species, welche mir in Neapel zu 
Gesicht gekommen sind, mogen in Zukunft unter dem Gattungsnamen 
Acineiaides vereinigt werden, der zugleich andeutet, dass die in Rede 
stehenden Protozoen in ihrem Gesammthabitus den Suctorien immer- 
hin noch n&her stehen als den Ciliaten. 

Die Figur 1 der Tafel III stellt die grdssere der beiden Arten 
dar; ich erlaube mir, dieselbe zu Ehren des Herrn Prof. R. Greeff, 
dem wir verschiedene werthvolle Untersuchungen uber Protozoen ver- 
danken, Acineiaides greeffii zu nennen. Das Thier wird bis zu 0,046 mm 
gross und erreicht eine Hdhe von 0,02 mm. Die Gestalt erinnert sehr 
an die der Schwarmknospen mancher Acineten, z. B. des Dendroco- 
metes paradoxus St, nur ist die Anordnung der Cilien eine durchaus 
verschiedene. Die Acinetoides greeffii hat eine planconvexe K6rper- 
form. Yon oben oder von unten (Fig. 2) betrachtet zeigt das Thier 
einen elliptischen Umriss; die gew5lbte Seite unseres Infusors mdge 
als Rticken, die flache als Bauch bezeichnet werden. Die letztere ist 
selten ganz eben, sondern in der Regel muldenformig vertieft, sowie 
Fig. 1 dies veranschaulicht. Nur das eine Ende derselben, welches 
wir als das vordere ansehen wollen, pflegt hiervon eine Ausnahme zu 
machen; dasselbe springt in der Form eines flachen Kegels fiber den 
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ventralen Kftrperrand vor and tr&gt in seiner Mitte das Organ Mr 
die Nahrungsaufhahme, einen an seiner Spitze geknflpften Saugfaden, 
der sich bis tief in's Innere des Zellkorpers verfolgen l&sst und sich 
Dur durch seine auffallende Kflrze und Starrheit yon den gleichen 
Organen der meisten andern Acineten onterscheidet; wenigstens habe 
ich nie Exemplare gefunden, die ihren Tentakel vSllig in das Zell- 
plasma retrahirt hatten, sondern auch bei stark beunruhigten Thieren 
war dieser kurze Saugfaden stets sichtbar. Ueber die feinere Struc- 
tur dieses Gebildes habe ich aus Mangel an starken Objectiven nicht 
viel ermitteln k5nnen ; es schien rair ein von einem L&ngscanal durch- 
zogener Plasmastab zu sein. — Fttr die Oattung Acinetoides ist die 
dauernde Bewimperung der Bauchseite in hohem Grade charakteri- 
stisch. Sie erstreckt sich nicht aber die ganze Unterseite, sondern 
nimmt, wie man bei der Betrachtung der Ventralflache (Fig. 2) sieht, 
nor ein elliptisches inneres Feld ein, l&sst dagegen den peripherischen 
Saum cilienfrei. Die Wimpern sind in L&ngsreihen angeordnet und 
scheinen in besonderen Furchen zu stehen; wenigstens bemerkt man 
auf der Bauchseite eine zarte L&ngsstreifung, die sich fiber ein genau 
so grosses Feld ausbreitet wie die Cilien. Jeder Streifen besteht aus 
hintereinander liegenden Kornchen und macht daher ungef&hr den- 
sdben Eindnick wie bei Stentor die K&rnchenreihen, zwischen denen 
die myophanen Fibrillen yerlaufen. Irgendwelche F&den, die den letz- 
teren entsprftchen, habe ich bei den Acinetoides- Arten nicht entdecken 
k5nnen, obwohl es ganz sicher ist, dass der Bauchfl&che yon Acme- 
toides greeffii ein hoher Grad yon Contractilit&t zukommt; ich ver- 
muthe daher, dass eine mit sehr starken Linsen yorgenommene Unter- 
snchung auch bei unserer Thierform muskelartige Fibrillen wird nach- 
znweisen vermdgen. Mit Hilfe dieser Contractilit&t ist dieselbe im 
Stande, ihre Gestalt etwas zu modificiren, namentlich die Rflckenfl&che 
bald stark halbkuglig, bald etwas flacher zu w5lben. Ich komme 
writer unten bei der Schilderung der Lebensweise unserer Infasorien 
noch darauf zurfick, welchen Gebrauch die Acinetoides- Arten yon die- 
ser Fahigkeit machen. — Die Acinetoides greeffii wird nach aussen 
fiberall yon einer dflnnen Guticula begrenzt. Das Innere des ZellkOr- 
pers entbehrt aller besonderen Eigenthfimlichkeiten. Wir finden da- 
selbst einen l&nglichen, h&ufig wurstforraig gekrttmmten Kern (Fig. 1 N), 
der sich fast durch die ganze Zelle ausdehnt, eine feinkftrnige Struc- 
tur besitzt und yon einer besonderen Membran umschlossen wird; 
ferner zahlreiche, fettartig gl&nzende KOrnchen und eine dicht fiber 
der Bauchfl&che gelegene contractile Vacuole (Fig. 1, 2, c. v). 

l* 
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Die rweite hierher gehSrige Art, welche nach ihrem Aufenthalts- 
ort den Spetiesnamen Ac. Moothamm f&hren mag, gleicht der soeben 
beschriebenen fast in alien Pnnkten. Nor ist sie bedeutend kleiner, 
namlich nngefthr halb so gross wie Acinetoides greeffU, and besitzt 
einen anders geformten Earn, von kngelrunder Gestalt and relativ 
sebr geringer Grftose (Fig. 4, N). 

Auch in der Lebensweise giebt sich die Artverschiedenheit der 
zwei soeben geschilderten Infosorien deutlich zu erkennen. Beide 
haben das miteinander gemein, dass sie sich auf Colonien der Vorti- 
cellinengattong Zooihamnium aufhalten and sich darch Aassaagen der 
Individual dereelben ernihren. Sie sind also Schmarotzer and werden 
jenen zieriichen Stficken in hohem Maasse gef&hrlich. Ich habe oft 
Baumchen dereelben angetroffen, die an einzelnen Zweigen alle Indi- 
vidual darch die sie umschw&rmenden Acinetoides verloren hatten. 
MerkwQrdiger Weise sucht sich nan jede Acmetoides-krt eine ganz 
bestimmte K5rperregion einer Zoothamnie zor Festheftung aus. Die 
Individuen von Acinetoides greeffU bevoraugen stets die Basis ihrer 
Beatethiere, dort, wo der Maskel des contractilen Stieles pinselformig 
in die Glocke aosstrahlt, und fixiren sich hier dadurch, dass sie in 
der Mitte ihres Kdrpers quer zosammenknicken and sich dabei eng 
an ihr Opfer anpressen (Fig. 3). Offenbar sind sie hierza nur darch 
die hohe Contractilitat der Ventralflfiche befahigt, indem die Fest- 
heftung darch Bildang eines luftverdOnnten Raames innerhalb der 
muldenftrmig vertieften Baucbseite erfolgt Wahrend das Plasma der 
Vorticelline in die Acinetoides ftberstrtimt, verhalten sich die Wimpern 
der letzteren in der Kegel ganz ruhig; nor zaweUen gerathen sie ftr 
wenige Augenblicke sfimmtlich oder theilweise wieder in Bewegong, 
ein Beweis, dass bei der Anheftong nor der periphere Band der Bauch- 
seite on8erer Sactorie der Bente angeschmiegt winL In dieser Stel- 
lung verharrt die Acinetoides oft geraume Zeit, eine Stonde and lin- 
ger, manchmal hingegen nor wenige Minuten. Korz vor der Loslfisung 
beginnen die Cilien heftiger zn schlagen, das Thier bewegt sich etwas 
hin and her, ja rotirt zuweilen am die noch immer in der Beate 
steckende Saugrfthre and reisst sich endlich ganz von seinem Opfer 
los. Die Bewegungen w&hrend des freien Umherschwarmens sind sehr 
onst&t and erinnern ganz an das rackweise Hin- and Hertaameln der 
AcinetensprOsslinge. Vielfach habe ich beobachtet, dass die Thierchen 
schon ca. eine Minute nach der Loslfisung sich auf s neue festgeheftet 
hatten. Die Acinetoides greeffU ist so gross, dass nor zwei dereelben 
gleichzeitig an einer Zoothamnie Platz finden, da sie eben stets die 
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Basis der Glocke zur Fixation aufsucht. Anders ist es dagegen bei 
der kleineren Art. Diese meidet die N&he des Stielgrundes und setzt 
sich mit Vorliebe am Peristom, auf dem Peristomdeckel oder den 
E6rperseiten fest, und in Folge der geringeren GrOsse sieht man oft 
3—5 Individuen gleichzeitig mit dem Aussaugen derselben Zoothamnie 
beschfiftigt. Der Tod der letzteren tritt scbon sehr bald nach der 
Festheftung einer Acinetoides ein, sodass diese oflenbar ihre Beute 
mit irgend einer &tzenden FlQssigkeit in BerQhrung bringt. Durch 
den Substanzverlust, den die Zoothamnie sodann erieidet, collabirt der 
vordere Abschnitt der Glocke, und die Cuticula derselben legt sich in 
zahlreiche Runzeln und Falten (Fig. 3. 4). Merkwdrdige Weise saugen 
unsere Thierchen ihre Opfer — auch wenn mehrere Individuen von 
einem und demselben zehren — nie ganz aus, sondern beschr&nken 
rich auf einen Theil des Plasmas, um sich sodann auf ein anderes 
Iofosor zu sttirzen. Es kann dies wohl nur darin seinen Grund haben, 
dass die Korpersubstanz der Zoothamnie durch langeres Einwirken der 
von der Acinete ausgeschiedenen abt5dtenden Flttssigkeit verandert 
wird und dann unseren Thierchen nicht mehr mundet. 

Ueber die Fortpflanzung der Gattung Acinetoides konnte ich mich 
nur an der kleineren Art unterrichten (Fig. 4). Es ist eine genaue 
Erkenntnis derselben natttrlich von der grftssten Wichtigkeit, weil ohne 
dieselbe die Mftglichkeit bestehen bleibt, dass die beschriebenen Pro- 
tozoen nur Schw&rmknospen anderer Suctorien darstellen; unterschei- 
den sie sich von diesen doch nur durch das Yorhandensein der einen 
Saagr5hre! Dass eine solche Vermuthung nicht richtig wfcre, war mir 
freilich von Anfang an klar, da ich die Acinetoides stets in grfsserer 
Zahl zusammen beobachtete, und sich an den von ihnen befallenen 
Zoofhamnium-Colomen im Uebrigen nur einige wenige Podophryen 
vorfanden, die kleiner waren als die hier geschilderten Suctorien, da- 
her unmdglich mit denselben zusammenh&ngen konnten. Ausserdem 
kamen mir auch die schw&rmenden Knospen dieser Podophryen zu 
Gesicht; sie hatten eine ganz andere Kttrperform als die Acinetoides- 
Arten und besassen auch keinen Saugtentakel. Der Schluss, dass 
diese selbst&ndige Organismen und nicht blosse Entwicklungsformen 
seien, war daher unabweisbar und wurde auch spftter durch die Be- 
obachtung der Fortpflanzung der Acinetoides zootharrmi durch einfache 
Quertheilung (Fig. 4) bewahrheitet. Die in der DurchschnQrung be- 
griffenen Individuen schwammen theils umher, theils sassen sie auf 
ihren Nahrthieren, ohne dass es mir jedoch gelungen wftre, in letzte- 
rem Falle einen doppelten Saugtentakel zu bemerken. — Die Fort- 
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pflanzung durch Quertheilung liefert einen neuen Beweis fttr die yer- 
mittelnde Stellung, welche die Gattung Acinetoides zwischen den Ci- 
liaten und den Suctorien einnimmt. Ein derartiger Fortpflanzungs- 
modus ist freilich schon bei yerschiedenen anderen Acineten, so bei 
Podophrya fixa, Acineta mystacina, Urnula epistyUdis und einigen 
anderen beobachtet worden, bleibt aber immerhin eine seltene Ver- 
mehrungsweise der Suctorien, welche hinter der Fortpflanzung durch 
&ussere oder innere Knospen ganz zurttcktritt, w&hrend umgekehrt 
bei den Ciliaten die neuen Individuen in der Kegel durch Quer- oder 
L&ngstheilung entstehen und nur bei einzelnen festsitzenden Gattungen 
als Knospen angelegt werden. Dieser Gegensatz, der zwischen Wim- 
perinfusorien und Acineten hinsichtlich der Fortpflanzung besteht, ist 
kein principieller, sondern nur durch die yerschiedene Lebensweise 
bedingt. Ein sessiler Organismus befindet sich in Betreff der Ernah- 
rungsmdglichkeit im Yergleich mit einem ebenso gebauten, aber frei- 
beweglichen stets im Nachtheil und bedarf daher zur Erhaltung seiner 
Art einer grdsseren Nachkommenschaft, ein Ziel, das natttrlich durch 
Bildung zahlreicher kleiner Knospen eher erreicht wird als durch ein- 
fache Theilung, die aus einem Mutterthier nur zwei Nachkommlinge 
liefert. 

Welche systematische Stellung die Gattung Acinetoides einzuneh- 
men hat, kann nach dem Gesagten nicht zweifelhaft sein; sie ist zu 
den Suctorien zu rechnen und als ein Bindeglied zwischen diesen und 
den ciliaten Infusorien anzusehen. Die Existenz einer der- 
artigen Intermedi&r-Form liefert, wie mir scheint, ein 
neues Argument zur Sttitze der schon yon verschiede- 
nen Forschern yertretenen Ansicht, dass die Acineten 
modificirte Ciliaten sind, welche im Zusammenhang mit der 
Erwerbung einer sesshaften oder schmarotzenden Lebensweise eigen- 
thflmliche Saug- und Fangf&den, die als Organe sui generis anzusehen 
sind, erlangt haben. Diese Anschauung fusst yornehmlich auf der 
Thatsache, dass die Knospen der Acineten durch ihren holo-, 
hypo-, oder peritrichen; Wunperbesatz an die eigentlichen Infuso- 
rien erinnern, dass die Acineten also in ihrer Jugend ein ciliaten- 
artiges Stadium durchlaufen. Man hat gegen diese Aufiassung der 
Schw&nnknospen — wie mir scheint mit Unrecht — vorgebracht, dass 
das sogenannte n biogenetische Grundgesetz 4( auf einzellige Organismen 
tiberhaupt nicht anwendbar sei, und daher die freie Beweglichkeit der 
Acinetensprteslinge als eine besondere Anpassungserscheinung betrach- 
tet werden mttsse. Liegt im Organismus wirklich die Tendenz, in der 
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Ontogenie gewisse morphologische Verhaltnisse, die in ihrer Aufein- 
anderfolge der phylogenetischen Entwicklung entsprechen , zu recapi- 
tuliren, so bleibt es sich ganz gleich, ob sich diese Verhaltnisse an 
einer Zelle oder an einem Zellencomplexe abspielen. Bei der Knospen- 
bildung, wo Mutter- und Tochterthier schon &usserlich so verschieden 
gebaut aind, wird hftchst wahrscheinlich auch die Micellarstructur des 
Plasma's in der Knospe von deijenigen der Mutter abweichen, und es 
iflt ganz gut denkbar, dass die erstere mit der den Vorfahren des 
betreffenden Infusors eigenthtimlichen Plasmastructur annahernd ttber- 
eiDstimmt, und daher auch auf die Entwicklungsgeschichte der Knospe 
das biogenetische Gesetz sich anwenden l&sst Das letztere ist nur 
dann unmoglich, wenn ein Protozoon in zwei Theilstdcke zerf&llt, die 
sich ftusserlich und in ihren weiteren Wachsthumserscheinungen ge- 
nau gleich verhalten; dies ist aber bei der Vermehrung durch Knos- 
pen nicht der Fall. Suctorien von der Beschafienheit der Gattung 
Acmetoides lassen sich ungezwungen nur auf ciliate Infasorien zurilck- 
fflhren — sei es nun direct oder durch Ableitung beider Familien von 
einer gemeinsamen Stammform — und daher scheint mir auch die 
Ansicht, welche Maupas 1 ) neuerdings vertreten hat, dass n&mlich die 
Acineten den Rhizopoden, speciell den Heliozoen 2 ) n&her stehen als 
den Ciliaten, nicht rich tig zu sein. Denn Bind wirklich die Saugorgane 
der Suctorien aus Pseudopodien der Rhizopoden hervorgegangen, so 
mflssten dieselben stets in gr5sserer Zahl vorhanden sein, wahrend 
doch bei Acmetoides sich nur ein solcher Tentakel vorfindet Man 
mflsste also zur Aufrechterhaltung der MAUPAfi'schen Anschaung eine 
Reduction in der Zahl der Tentakeln fttr das eben genannte Genus an- 
nehmen, eine Vermuthung, die sich nur schwer mit den ttbrigen pri- 
mitiven Charakteren derselben vereinigen lasst. Maupas 8 ) ftlhrt zur 
Sttttze seiner Hypothese eine Behauptung Engelmann's an, nach der 
die Cilien bei niederen Pflanzen und Thieren so verbreitet seien, dass 
man bei phylogenetischen Untersuchungen keinen Werth auf ihr Vor- 
handensein oder Fehlen legen kflnne. Ich glaube, die genannten For- 
scher gehen in ihrer Schlussfolgerung etwas zu weit; richtig ist es 
gewiss, dass Organe, welche, wie z. B. die Cilien oder die Augen- 
pigmentflecke, in den verschiedensten Klassen wiederkehren, bei phy- 



1) £. Maupas, Contribution k l'4tude des Aoin&iens in Arch, de 
ZooL Exp&rimentale, T. IX, 1881, p. 299—368. 

2) Maupas, L o. p. 867. 

3) Maupas, 1. c. p. 868. 
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logenetischen Fragen nor mit Vorsicht zu verwerthen sind; aber vfil- 
lig bedeutungslos werden sie deshalb noch nicht, denn auch aie werden 
in ihrer Anordnung und Stellung durch die Vererbung bedingt Nur 
so wird es erkl&rlich, dass nah verwandte Acineten vielfach Schwarm- 
knoepen mit gleicher oder ahnlich gruppirter Flimmerung haben, wo- 
fflr die im folgenden Capitel beschriebene Suctorie, deren n&chste Ver- 
wandte unzweifelhaft der Dendrocotneies paradoxus ist, ein gotes 
Beispiel liefert. Man kann daher mit Becht aus dem Flimmerkleide 
der Acinetenknospen schliessen, dass die Snctorien genealogisch mit 
den Ciliaten zusammenh&ngen, eine Folgerung, die sich nm so unge- 
zwungener ergiebt, als wir vide Wimper-Infusorien kennen, die ihre 
MundOflnung durch Anpassung an eigenartige Lebensverh&ltnisse ver- 
loren haben. — Bei Sphaerophrya magna hat Maupas 1 ) Tentakeln 
nachgewiesen, welche sehr an die Pseudopodien der Rhizopoden erin- 
nern. Es sind contractile St&be, welche von einer plasmatischen Axe 
und einer Rindenschicht gebildet werden, also nicht hohl sind und 
sich auch nicht in den eigentlichen K5rper der Acinete fortsetzen. 
Sie endigen mit einem Knopf e, der die mit ihm in BerOhrung kom- 
menden Infusorien sehr schnell abt5dtet und festhftlt. Darauf nimmt 
der Tentakel sehr an Dicke zu, was Maupas wohl mit Becht auf 
Rechnung eines nicht sichtbaren Plasmastromes setzt, der von der 
Suctorie aus nach der Beute fliesst und auch wohl in diese eindringt 
Schliesslich bemerkt man einen Strom in umgekehrter Bichtung, der 
das Plasma des gefangenen Thierchens dem KOrper der Sphaerophrya 
zufQhrt. Die Nahrungsau&ahme geschieht hier also in ganz &hnlicher 
Weise wie mittels echter Pseudopodien, n&mlich ohne pumpende Be- 
wegung. Derartige Organe sind aber keineswegs charakteristisch fto 
die ganze Classe der Acineten, sonder sind bis jetzt nur von jener 
einen Form bekannt. Speciell den Suctorien eigenthttmlich sind die 
„SaugrOhren u , Plasmastabe, welche von einem Kanal durchzogen wer- 
den, in der Begel tief im Zellk5rper entspringen und durch eine pum- 
pende Bewegung die Nahrung ihrer Beute entziehen. Bei den mei- 
sten Gattungen treffen wir nur derartige Gebilde an, die sich weder 
auf die Wimpern der Ciliaten noch auf die Pseudopodien der Helio- 
zoen zurQckfQhren lassen, sondern als Organe sui generis anzusehen 
sind; aus ihnen sind dann auf einer hSheren Difierenzirungsstufe 
erstens jene pseudopodienartigen Tentakeln und zweitens die Fang- 
f&den hervorgegangen y die nur zum Ergreifen der Beute dienen und 



1) Maupas Up. 300 ff. 
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fiber deren Bau die Untersuchungen noch nicht abgeschlossen sind. 
K Hebtwig schreibt ihnen bei Podophrya gemmipara eine solide 
Stractur zu, w&hrend Maupas einen Canal im Innern gefunden haben 
will. — Der letztere Forscher hat schon hervorgehoben " ), dass Neben- 
kerae bis jetzt nur von gewissen Ciliaten und einigen Suctorien be- 
kazmt sind, aber bei Rhizopoden noch nicht gefunden wurden; dieser 
Umstand spricht ebenfalls zu Gunsten der alten Theorie, welche ich 
hier weiter zu sttltzen versucht habe. — Schliesslich sei noch erw&hnt, 
dass sich auch im Verlaufe der Conjugation Homologien zwischen 
Acineten und Ciliaten nachweisen lassen. Bei Dendrocometes para- 
doxus z. B. w&chst der Kern, wie ich in einer frUheren Arbeit*) ge- 
zeigt habe, bei Beginn jenes Vorganges zu einem langen Faden aus 
und zerfallt sodann in zahlreiche Stticke, gerade so, wie dies yon 
manchen Wimperinfasorien (z. B. Paramaecium aurelia und putrinum) 
bekannt ist. Die Suctorie, welche im folgenden Abschnitte dieser Ab- 
handlung eingehend geschildert werden soil, weist ferner ein interes- 
santes Conjugationsstadium auf , das sich gegenw&rtig nur mit einem 
ahnlichen von Paramaedum aurelia yergleichen lftsst. Im Uebrigen 
sind wir liber die Conjugation der Acineten noch zu wenig unterrich- 
tet, urn genealogische Beziehungen aus derselben ableiten zu kOnnen. 



IX AseUicola digitata, die „geflngerte Acinete" Stein's. 

Die im Nachstehenden beschriebene Acinete ist eine nahe Ver- 
wandte des Dendrocometes paradoxus St. und lebt auf den Kiemen- 
bl&ttern des AseUus aquaHcus; sie ist generisch von alien bis jetzt 
bekannten Suctorien verschieden, und ich schlage far dieselbe nach 
ihrem Vorkommen den Gattungsnamen AseUicola vor. Den Species- 
namen digitata habe ich gewfthlt, weil der verdienstvolle Forscher 
Fb. v. Stein dieselbe in seiner ersten gr5sseren Publication aber In- 
fusorien •) schon recht deutlich beschrieben und abgebildet hat Stein 
hielt, als er die AseUicola entdeckte, die Acineten irrthtimlicher Weise 



1) Mattfas, 1. o. pag. 364. 

2) L. Plate, Untersuohungen eioiger an den Kiemenblttttern des 
OammaroB pulex lebenden Ektoparasiten. in: Zeitsohr. f. wiss. Zool. 
Bd. XLIU, p. 175—241. 

3) Fb. Sibih, Die Infoflionsthiere auf ihre Entwicklungsgesohiohte 
untenueht. Leipzig, 1854 p. 228. 
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for EntwicUungszustfinde der Wimperinfusorien und gab unseran 
Thiere, da er die zugehdrige ciliate Form noch nicht gefanden hatte, 
yorl&ufig nor die Beoeichnung „die gefingerte Acinete" ; er scheint 
dieselbe auch nicht grttndlich studirt zu haben, da er in seiner Be- 
schreibung nur die allgemeine KSrpergestalt erw&hnt, ohne auf den 
Bau der Anne, die Beschafienheit des Kernes und des Zellinneren, 
die Fortpflanzung and die Conjugation einzugehen 1 ). 

Die AseUicola digitata (Taf. Ill, Fig. 5) ist eine stiellose, halb- 
kugelf&rmige, mit Kern (N) und contractiler Vacuole (c. v) yersehene 
Acinete, welche mit der flachen, sanft abgerundeten Unterseite der 
Kiemenblattfl&che sich eng anschmiegt. Sie erreicht im Maximum 
ungefthr eine Linge yon 0,11 mm und eine H6he yon 0,06 mm. Der 
ganze Kftrper wird yon einer dflnnen, aber dennoch doppelt contourirt 
eracheinenden Cuticula bedeck t, die sich auch auf die zahlreicheo 
Anne (i) fortsetzt, welche yon der RUckenfl&che ausstrahlen und in 
ihrer Form und Oruppirung for unsere Art aehr charakteristisch sind. 
Die Cuticula ist am eigentlichen K5rper Qberall gleich dick und farb- 
loe, nur in der Mitte der Unterseite bildet sie einen elliptischen, ver- 
dickten Ring (r), der sich ttber die BasaHUche erhebt und mittels 
dessen das Thier auf seiner Unterlage festgeheftet ist Die KSrper- 
gestalt ist natilrlich, wie bei alien Suctorien f geringen Abweichungen 
unterworfen, yon denen der Leser einige bei Stein*) abgebildet fin- 
det. Auch durch Reagentien kann man die KSrperumrisse verandern. 
W&hrend bei den lebenden Indiyiduen die Basalfl&che eigentlich immer 
dem Kiemenblatte dicht anliegt, hebt sich dieselbe, wenn die Thiere 
im Wasser abgestorben sind, in halbkugeliger Wolbung yon jenem ab, 
und man erkennt dann sehr deuOich, dass die AseUicola nur mit dem 
erwahnten Ringe aufsitzt Dasselbe lfisst sich durch Essigs&ure und 
andere Mittel, welche eine Quellung des Plasmas bewirken, erreichen. 
— W&hrend der Dendrocometes paradoxus nur selten sich auf dem 
Rande der Kiemenbl&tter des Garmnarus pviex festsetzt, sondern ganz 
ftberwiegend auf der eigentlichen Blattfl&che angetroffen wird, verhalt 

1) Glapaebbe und Lachman* (Etudes sur les Infusoires etc. I, p. 386), 
sowie auch 8. Kent (Manual of the Infusoria, II, p. 812) Btellen, wie 
ioh naohtraglioh finde, die AseUicola in das Genus Trickopkrya, ohne 
indesaen diese Ansioht durch eigene Beobaehtungen zu station; die 7V. 
epistilydis untersoheidet si oh aber, Tornehmlich im Bau der Tentakeln, 
so erheblioh yon der „gefingerten Acinete", dass fur diese unbedingt eine 
neue Gattung gesehaffen warden mutt. 

2) ibid. Taf. Y, Kg. 19—22. 
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sich die AseUicola digitata in dieser Hinsicht gerade umgekehrt. Die 

Individuen der letzteren lassen sich neben einander auf dem Kiemen- 

blattsaume nieder und zwar vorzugsweise auf den nach aussen und 

sach hinten gelegenen Theilen desselben. Die nach innen gekehrte 

Seite der Blattkante, sowie die Blattfl&che werden nur ausnahmsweise 

bewohnt, meist nur dann, wenn der aussere Band schon dicht besetzt 

ist. Auch habe ich 6fters an Kiemen, welche sehr zahlreiche, eng 

bei einander sitzende Asellicolen aufwiesen, die Beobachtung ge- 

macht, dass die wenigen Exemplare des Inriensaumes sammtlich klei- 

ner, also jtoger waren als jene, sodass man annehmen darf, dass die 

Schw&rmknospen unseres Thierchens trotz des Mangels &usserer Sin- 

aesorgane sehr gut die verschiedenen Blattseiten zu unterscheiden 

vermftgen und nur bei Ueberftlllung der ausseren Eanten mit der in* 

neren fQrlieb nehmen. Diese ofienbar zweckm&ssige Handlungsweise 

eines so niedrig stehenden Organismus lftsst sich auch nicht gut rein 

mechanisch erklaren. Freilich lauft in Folge der Stellung und Be- 

wegung der Kiemenblatter der Wasserstrom bei beiden Grustaceen 

yon aussen nach innen tlber jene Respirationsorgane hinweg , und die 

aosgesprochene Vorliebe der AseUicola ftr den Aussenrand ist wegen 

der reicheren Nahrungszufuhr y die ihr hier geboten wird, leicht ver- 

standlich. Aber andererseits befinden sich doch die Schw&rmknospen 

des Dendrocometes in ganz derselben Lage, und trotzdem fixiren flidi 

dieselben an irgend einer beliebigen Stelle der Blattfl&che, meiden 

aber &ngstlich den Band, als ob sie im voraus wtissten, dass die 

Basalmembran L ) des ausgebildeten Thieres nur auf einer Flftche eine 

passende Unterlage finden kdnne. Auch Spirochona gemmispara St. 

bevorzugt in ganz unverkennbarer Weise die nach aussen gekehrten 

Blattr&nder, wovon ich mich nachtr&glich durch Betrachtung meiner 

Daaerpr&parate tiberzeugt habe, und stimmt auch darin mit AseUicola 

aberein, dass nur selten Exemplare auf die peripherische Blattflache 

ubertreten. Wir dilrfen daher den Schw&rmknospen der drei hier er- 

wfihnten Kiemenbewohner die F&higkeit zuschreiben, die ihrer Art im 

ausgewachsenen Zustande am meisten zusagenden Blatttheile von den 

weniger gUnstigen unterscheiden zu k5nnen. In Folge dieses Instink- 

tes trefien wir die jungen Asellicolen haufig so eng aneinander sitzend, 

dass sie spater, wenn sie zur vollen 6r5sse herangewachsen sind, nur 

ungenQgend Platz haben und sich durch gegenseitigen Druck eine 



1) Gf. iiber diesen Punkt meine friihere Arbeit p. 179. 
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viereckige Gestalt geben, oder auch wohl ein schwacheres Individuum 
vom Rande auf die BlattflAche hinaufdr&ngen. 

Das Plasma des Zellkftrpers zerfttlt nicht, wie bei manchen Acineten, 
in eine Mark- und Rindenschicht, sondern weist ttberall dieselbe Be- 
schaflfenheit auf. — Der Kern hat eine l&ngliche, wurstffirmige Gestalt 
und ist h&ufig mit halbkugeligen Vorsprflngen and kleinen unregel- 
mftssigen Seitenasten versehen. Nicht selten besitzt er die Contouren 
eines irregul&ren Kreuzes (Fig. 8). Nach aussen wird er von einer 
zarten Kernmembran begrenzt und im Innern tritt uns eine feine 
KOrnelung als Ausdrack eines sehr engen Maschenwerkes entgegen. 
Nebenkerne sind nicht vorhanden, wohl aber besitzen die Asellicolen 
h&ufig dieselben runden, mit Farbstoffen sich stark tingirenden Ktigel- 
chen (Fig. 5, ff) f welche ich frflher als „Tinctink5rper" von Dendro- 
cometes beschrieben babe. Es sind offenbar irgendwelche Assimilations- 
producte, die mit dem Kern nichts zu than haben, denn in ihrer Zahl 
und Gr5sse sind sie bedeutenden Schwankungen unterworfen. Manche 
sind nur punktgross, w&hrend andere einen Durchmesser von 0,005 mm 
erreichen. In gut gen&hrten und von zahlreichen Fetttrdpfchen durch- 
setzten Thieren findet man manchmal an 30 durch das Zellinnere zer- 
streut; in anderen Exemplaren fehlen sie wieder ganz. Dass sie nicht 
mit den Nebenkernen der Giliaten zu identificiren sind, folgt mit 
Sicherheit aus dem Umstande, dass sie bei der Conjugation keine Ver- 
anderungen erleiden. — In der A&dHccla digitata finden sich ausser- 
dem, wie bei Dendrocometes, nicht selten grOne oder gelbgrQne Korner 
von 0,003—0,005 mm Grftsse, die auf den ersten Anblick sehr an 
Chlorophyll erinnern. Ich habe auch hier wieder die Ueberzeugung 
gewonnen, dass die Kiigelchen von der Acinete selbet gebildet werden, 
daher nicht erst mit der Nahrung in das Thier gelangen. Denn eiu- 
mal mangelt ihnen jede zellige Structur, sodass eine Verwechslung 
mit parasitischen Algen ausgeschlossen ist, und zweitens erhalten sie 
sich oft stundenlang im Plasma unver&ndert; sieht man sie doch auch 
in Exemplaren, die ihre s&mmtlichen Anne eingezogen haben, ein 
Process, der geraume Zeit in Anspruch nimmt. Da nun die Protozoen 
ganz allgemein echte Chlorophjllk5mer, die mit der Nahrung aufge- 
nommen sind, schnell verdauen und dabei entftrben, so bleibt nur die 
eine Deutung flbrig, der zu Folge diese grQnen Gebilde Assimilations- 
producte irgend welcher Art vorstellen. Der grtine Farbstoff lfisst 
sich mit Alcohol ausziehen, und es bleiben dann Korner zurQck, die 
sich von den tlbrigen glanzenden Granula der Zelle nicht unterschei- 
den lassen. 
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Die contractile Vacuole der AseUicola digitata (Fig. 5, c. v) liegt 
nahe dem unteren Rande des einen der seitlichen Korperpole. Sie 
mUndet, wie bei Dendrocometes paradoxus, durch einen kleinen Canal 
direct nach aussen und zieht sich auch so zusammen , dass die Flfls- 
sigkeit, welche sich in ihr angesammelt hat, durch jenes Rfthrchen 
herausgepresst werden muss. Das Zeitmaass, mit dem die Pulsationen 
auf einander folgen, ist sehr verschieden und hangt scheinbar von dem 
Wohlbefinden des Thieres ab. Bei lebenskrfiftigen Individuen kftnnen 
mehrere in einer Minute stattfinden, wahrend bei solchen, die schon 
langere Zeit im Uhrsch&lchen gehalten wurden, sich dieselben viel 
langsamer wiederholen. 

Das Cytoplasma der AseUicola weist noch eine Eigenthtlmlich- 
keit auf, die den Beobachter leicht irre fiihren kann. Ueber dem 
Cuticularring, mit dem unsere Acinete an der Unterlage festsitzt, be- 
merkt man eine facherformig nach alien Seiten hin ausstrahlende strei- 
fige Structur (Fig. 5), die den Eindruck macht, als ob hier eine Anzahl 
yob feinen Canalen zusammenstiessen. Die einzelnen Radien sind 
schr&g nach oben gerichtet, und zwar bilden die &usseren mit der 
Basalfl&che ungefahr einen Winkel von 45°. Da sie sich bis in die 
Hohe des Kernes, also ziemlich weit in das Zellinnere hinein deutlich 
verfolgen lassen, so vermuthete ich Anfangs, dass die Can&le, welche 
die Arme ihrer ganzen L&nge nach durchziehen, sich bis zum Centrum 
der Unterseite fortsetzten. Dies ist jedoch nicht der Fall : die streiflge 
Structur des Plasmas hangt mit den Saugorganen in keiner Weise zu- 
sammen, sondern hat wohl nur die Aufgabe, dem Zellk5rper an seinem 
Fixationspunct durch Ausbildung starrer St&be eine erhdhte Festigkeit 
zu geben. 

Die von der JEUickenfl&che auslaufenden Anne (Fig. 5, i) fesseln 
das Interesse des Beobachters mehr als irgend ein anderer K5rper- 
theil unserer Acinete. Es sind im Vergleich mit den Tentakeln der 
tibrigen Suctorien ungewdhnlich breite, spitz endigende KOrperforts&tze 
von durchschnittlich 0,036 mm L&nge, welche bei verschiedenen Indi- 
viduen in sehr variabler Anzahl angetroffen werden und an jeder Stelle 
der Dorsalseite entstehen kOnnen. So weit sie vom eigentlichen Rticken 
ausstraMen, sind sie in der Regel v511ig gerade, w&hrend die in der 
Nahe des Basalrandes gruppirten sanft nach oben gekrfimmt zu sein 
pflegen. Ihre feinere Structur ist aus der Figur 6 ersichtlich. Sie 
werden nach aussen von einer dttnnen Membran, einer Fortsetzung 
der Cuticula des Korpers bekleidet, die nach der Spitze zu sehr zart 
wird. Das Plasma der Arme erscheint ganz hell, da alle grOberen 
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Granula in ihm fehlen. Eb wird in der Mitte der L&nge nach yon 
einem mit einer wasserklaren FlQssigkeit erfQllten Canal durchzogen, 
der am vorderen Ende ausmQndet. Eine besondere Wandung vermochte 
ich an demselben nicht zu erkennen und halte ihn daher ftr einen 
einlachen Lftngsspalt im Plasma. Er ist am lebenden Thiere wegen 
seiner grossen Feinheit oft gar nicht zu bemerken , l&sst rich aber 
durch Osmiums&ure fast immer mit aller Sicherheit nachweisen. Dieser 
Canal setzt sich nicht, wie dies bei den SaugrOhren der meisten Acineten 
der Fall ist, in das Innere der Zelle fort, wenigstens ist dies nie der 
Fall bei vftllig ausgestreckten Armen. HAufig werden dieselben aber 
durch einen langsamen, mehrere Stunden w&hrenden Process in den 
Kftrper eingezogen , und bei solchen , schon auf die halbe Gr6sse re- 
ducirten Tentakeln sah ich den Canal auch wohl eine kurze Strecke 
nach innen vordringen. Bind aber die Anne erst v5llig dem Zell- 
plasma wieder einverleibt worden, so ist auch jede Spur von jenen 
CanAlen verschwunden. — Die nahe Verwandtschaft der AseUicola mit 
dem Dendrocometes, auf die im Vorhergehenden schon mehrfach hin- 
gewiesen wurde, offenbart sich auch bei einer genauen Betrachtung des 
freien Endes der SaugrOhren. Fixirt man ein solches far einige Minuten 
bei einem lebensMschen Exemplare, so bemerkt man, wie die ausserste 
Spitze sich als ein besonderes Tentakelchen von dem Anne abhebt 
(Fig. 6) und best&ndig — mehrere Male in einer Minute — ein- und 
ausgestttlpt wird. Diese pumpende Bewegung findet also auch start, 
wenn der Arm durchaus nicht in der Lage ist, Nahrung in sich auf- 
zunehmen. Wesshalb sie erfolgt, lasst sich schwer sagen. Man kann 
vermuthen, dass die Thiere entweder bios Wasser einsaugen, welche6 
dann sp&ter wieder durch die contractile Vacuole entfernt wird, oder 
dass hier eine Art unwillktirliche Bewegung vorliegt, die nur dann far 
das Individuum von Nutzen ist, wenn zufiillig eine Amobe, ein Infusor 
oder sonst irgendwelche Nahrung mit dem Anne in Berfthrung ge- 
kommen und an diesem kleben geblieben ist. Dieser letzteren Auf- 
fassung Utest sich aber mit Recht entgegenhalten, dass die Tentakelchen 
oft nur zum Theile in Th&tigkeit sind, wahrend die anderen an dem- 
selben Thiere sich ganz ruhig verhalten. — Im v5llig ausgestreckten 
Zustande ist die hintere Grenze des Tentakelchens kaum wahrzunehmen. 
So wie aber die Einstfllpung, die an der Basis des Tentakelchens an- 
f&ngt, begonnen hat, bildet sich ein kleiner Wulst, der die beiden Ab- 
schnitte deutlich von einander trennt und um so markirter wird, je 
mehr das Endglied verschwindet. Ist das letztere schliesslich voll- 
kommen eingezogen, so fUlt der Wulst auf dem optischen Querschnitt 
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lis zwei gl&nzende, an der Spitze des Armes liegende Knotchen sofort 
in die Augen (Fig. 7, a). Diese Tentakelchen gleichen genau den 
Spitzen der Fingerchen, welche sich in grfteserer Anzahl an jedem 
Arme des Dendrocometes paradoxus fin den, nur sind sie etwas grosser 
(0,0025 mm im Durchschnitt) and daher leichter in ihrem Bau und 
ihrer Wirkungsweise zu erforschen. Bei der zuletzt genannten Acinete 
ist demnach augenscheinlich jeder Arm aus der Verschmelzung mehrerer 
solcher Tentakeln hervorgegangen, wie sie uns noch jetzt bei AseUicola 
entgegen treten. Der Dendrocometes reprasentirt auch insofern ein 
hSheres Stadium der Differenzirung , als jeder von einem Fingerchen 
ausgehende Kanal eine eigene zarte Wandung besitzt und mittels dieser 
tief in den Zellkfirper eindringt. — Die Tentakelchen der AseUicola 
soadern sehr wahrscheinlich eine klebrige Substanz aus, denn ich habe 
dfters bemerkt, dass sehr kleine Flagellaten an denselben hangen blieben, 
ohne doch mit der vorderen Oeffnung in Berfthrung zu kommen und 
ausgesogen zu werden. Bei derartigen kleinen Organismen wird die 
Nahrung einfach mittels des Tentakelchens in den Armkanal ge- 
pumpt Fttr die Bew&ltigung grogserer Beutestticke, z. B. kleiner In- 
fosorien, scheint die Saugkraft desselben nicht zu gendgen, denn in 
solchen Fallen schl&gt unsere Suctorie noch ein anderes Verfahren ein 
(Fig. 9). Sie zieht den grossten Theil des ganzen Armes ein, sodass 
derselbe nur l l 4 °der */s der ursprflnglichen L&nge aufweist. Auch 
das Tentakelchen schwindet v5llig, imd der Arm nimmt die Gestalt 
einer kurzen B5hre an, deren oberstes Ende sich etwas verbreitert 
und hier eine vielfach gefaltete und mit Runzeln versehene Wandung 
besitzt. Ganz entsprechend der Bewegung des Tentakelchens dehnt 
sich nun diese obere Partie des Armes etwas aus — wodurch die 
Falten verschwinden — und zieht sich wieder zusammen und bewirkt 
auf diese Weise, dass in wenigen Augenblichen kleine Organismen, 
z. B. Vorticellen, vollst&ndig ausgesogen sind, sodass nur die Cuticula 
des gefangenen Thieres noch als eine leere Blase dem Arme ansitzt 
Diese letztere yon der klebrigen Armspitze zu entfernen, macht der 
AseUicola oft grosse Mtthe. Sie hilft sich dadurch, dass sie das freie 
Armende zu einer kleinen schmalen Rdhre ausdehnt (Fig. 9, b), diese 
dann pldtzlich wieder einzieht und dabei die Blase abzustreifen sucht 
— Durch die soeben geschilderte Ern&hrungsweise wird ein eigen- 
thflmliches Aussehen bedingt, das man bei unserer Acinete nicht selten 
beobachten kann. Han findet namlich die untere Armregion dicht mit 
kleinen stabftrmigen Bacterien bedeckt, die nur mit ihrem einen Ende 
aafcitzen, im tibrigen aber schr&g nach oben und aussen abstehen 
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(Fig. 9, 10). Dieser fremdartige Ueberzug hort bei alien Armen in 
derselben Hohe auf, die unge&hr der Grfsse'entspricht, welche jene 
beim Verzehren ansehnlicherer Beutestttcke annehmen. Offenbar ver- 
mtigen sich die Bacterien nur an den proximalen Theilen der Arme 
festzusetzen , weil die distalen zu oft bei der Ernahrung eingezogen 
werden. — Hinsichtlich der Stellung und Gruppirnng der Arme wird 
die AseUicola digitata von keiner Gesetzmftssigkeit beherrscht Sie 
kOnnen liberal] auf der Oberseite des Korpers hervorsprossen und audi 
ganz unabhangig yon einander wieder eingezogen werden. Nicht selteii 
trifft man vdUig armlose Individuen an. Das Hervorstiilpen der Sang- 
organe nimmt einige Stonden in Anspruch, vollzieht sich also ziemlich 
langsam. W&hrend der Fortpflanzung verschwinden dieselben meist 
nor in der n&chsten Umgebung der Austritts5flhung des Schwann- 
sprOsslings. 1st das Thier jedoch gezwungen, bei der H&utung des 
Eiemenblattes seinen bisherigen Wohnort zu verlassen, so zieht es 
vorher s&mmtliche Arme ein und entfernt sich auf eine Weise, die ich 
weiter unten ausfQhrlich schildern werde. Bei den in Conjugation be- 
findlichen Individuen findet man meist die Arme unverandert, zuweilen 
sind sie jedoch nur halbseitig, auf der rechten oder der linken Korper- 
halfte entwickelt, ohne dass ttbrigens die zwei miteinander verbundenen 
Thierchen sich hierin zu entsprechen brauchten (Fig. 16). Schliesslich 
sei noch bemerkt, dass die Saugr5hren bei ihrem ersten Auftreten in 
der Gestalt blasser, schmal-kegelformiger Korperfortsatze (Fig. 7, 6) 
noch kein Tentakelchen besitzen. Sobald sie dagegen ungef&hr ein 
Drittel oder die H&lfte ihrer definitiven Gr5sse erreicht haben, erscheint 
auch jenes einstfilpbare Endglied. 

Hinsichtlich der Fortpflanzung der AseUicola kann ich mich kuiz 
fassen, weil sie ganz deijenigen des Dendrocometes paradoxus gleicht, 
die ich frQher ausfbhrlich beschrieben habe. Freilich ist die Knospen- 
bildung hier bei weitem nicht so leicht zu beobachten , ak bei jenem 
Ektoparasiten des Gammarus ptdex, weil das Plasma der AseUiccIa 
in der Kegel viel dichtkdrniger und undurchsichtiger ist. Die Anlage 
der Schwarmknospen wird zuerst in dem Auftreten einer zweiten con- 
tractilen Vacuole unter der Mitte der Dorsalfl&che bemerkbar. Es 
bildet sich sodann vom Rticken her eine flaschenformige Einsttilpung, 
die schliesslich durch Verwachsung der &usseren Oefihung eine all- 
seitig geschlossene, im Innern der Zelle gelegene Hdhle erzeugt Das 
n&chste Stadium lasst beim Beobachter schon keinen Zweifel mehr 
aufkommen, dass wir es hier wirklich mit der Fortpflanzung zu than 
haben. Man bemerkt einen ungefahr parallel mit der Basalfl&che ge- 
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legenen, Equatorial die innere Hfthle umziehenden Kranz langer Wim- 
pern (Fig. 10), die unregelm&ssig hin- und herschlagen. Nach diesem 
ersten Cilienstreifen werden noch zwei weitere angelegt, und glcich- 
zeitig wird der Boden der HOhle buckelartig emporgetrieben , sodass 
er sich der Decke bis auf einen kleinen Spalt nahert (Fig. 11). 
Schliesslich entsteht auf dem Rttcken aufs neue eine Oefinung, die in 
die Bru8th5hle ftthrt; die Knospe, d. L jene aufgetriebene Partie, 
schiebt sich durch jene Oefinung hindurch nach aussen und schnttrt 
sich hierauf erst vom Mutterthiere ab. Auch die Kerntheilung findet 
erst im Momenta des Freiwerdens der Knospe durch einfache Durch- 
schnt&rung des etwas in die Lfinge gezogenen mtttterlichen Nucleus 
statt. Die Stelle, wo sich das Tochterthier von der Mutter abtrennt, 
ist auf dem Rttcken nicht genau fixirt, sondern liegt bald hier, 
bald dort 

Das frei bewegliche Jugendstadium der AseUicola digitata hat 
unge&hr die Gestalt des erwachsenen Thieres, nur ist die Rttcken* 
flfiche fiacher gewOlbt und der Kftrper naturgemftss viel kleiner 
(0,048 mm lang, 0,02 mm breit) (Fig. 12, 13). Die ebene Unterseite 
trfigt drei ovale Wimperkr&nze, welche in der Regel etwas schief und 
unsymmetrisch liegen und nicht genau dem Aussenrande parallel 
Ziehen. Der eine Pol der L&ngsaxe des Schw&rmers wird durch die 
Abchnttrung vom Mutterthier fast immer etwas ver&ndert; er erh&lt 
ein Grttbchen oder auch wohl einen kurzen H5cker. An diesem Kdr- 
perende gehen die Cilienstreifen der beiden Seiten nicht in einander 
ttber, sondern sind auf eine kleine Strecke bin unterbrochen. Im In- 
nern des Schw&rmers liegen ein lftnglich oder unregelmftssig geformter 
Kern, eine contractile Vacuole und ausserdem nicht seiten jene grunen 
Kftrner und Tinctink5rper, deren ich schon oben gedachte. Die Thier- 
chen schwimmen unst&t umher und setzen sich, sobald sie einen pas- 
senden Wohnort gefunden haben, sofort wieder fest. Sie gleichen den 
Knospen des JDendrocometes paradoxus fast vollstftndig und unter- 
scheiden sich von denselben eigentlich nur dadurch, dass die Wimper- 
kranze mehr nach dem Centrum der Unterseite vorrttcken, w&hrend 
sie bei jener Acinete ganz t dem Aussenrande ansitzen. Sie stimmen 
auch darin ttberein, dass zuweilen die Ventralfl&che nahezu ebenso 
stark gewdlbt ist als die Oberseite. 

Hat sich die Schwarmknospe fixirt, so verliert sie auf eine nicht 
genauer festgestellte Weiseihre Cilien und geht durch Ausstttlpung zarter 
Arme direct in die Gestalt des alten Thieres ttber. Auffallender Weise 
zeigt der Kern von Individuen, die, nach ihrer GrSsse zu schliessen, 
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fioch nicht lange die sessile Lebensweise angenommen haben, gar nicht 
selten eine &usserst scharfe L&ngsstreifang (Fig. 14). Diese Anord- 
nung der chromatischen Elemente im Kern scheint sp&ter wieder der 
gewfthnlichen Form eines feinen Maschenwerkes zu weichen, wenigstens 
beobachtete ich aie nie an alten Exemplaren. Auch bei den Kernen der 
Schw&rmknospen habe ich sie yermisst. Ich muss es dahingestellt 
sein lassen, weshalb diese Kernstructur auftritt; jedoch ist es richer, 
dass sie nicht im Zusammenhang steht mit Theilungserscheinungen 
der Acinete. 

Wenn der Dendrocometes paradoxus gezwungen ist, sich bei der 
H&utung des Kiemenblattes einen neuen Wohnort zu suchen , so zeigt 
er, wie ich fiUher nachgewiesen habe, ein sehr eigenthQmliches Ver- 
halten. Er durchl&uft s&mmtliche Stadien der Knospenbildung nnd 
verwandelt sich unter ZurQcklassung der Basalmembran and eines 
kleinen Bl&schens plasmatischer Substanz in einen Embryo, der fast 
so gross ist wie das Mutterthier. Dieselbe Erscheinung kehrt auch 
bei der AseUicola wieder, sodass man auf Kiemenbl&ttern, deren Ober- 
haut sich schon etwas abgehoben hat, gar nicht selten alle Individuen 
scheinbar in der Fortpflanzung begriffen antrifft. Ein Unterschied ist 
(ob immer?) nur insofern vorhanden, als das gesammte Plasma der 
Mutter in den Korper des Schw&rmers Gbergeht, ohne gewisse Sub- 
stanzreste zurtlckzulassen. 

Dai intoressantesten Abschnitt in der Biologie der AseUicola di- 
gitata bildet die Conjugation derselben. Obwohl diese in vielen 
Punkten ihres Verlaufes mit dem gleichen Vorgange bei Dendroco- 
metes ttbereinstimmt, so besteht doch zwischen beideu eine wesentliche 
Abweichung, die sehr zu Qunsten der Ansicht spricht, dass die £od- 
jugation der Infusorien eine Art Vorstufe des Befruchtungsactes dar- 
stellt. Es kommt n&mlich zu einem Stadium, in dem die Kerne beider 
Thiere lfingere Zeit dicht neben einander liegen, urn sodann wieder 
auseinanderzuweichen , ein Process, der auf eine gegenseitige Be- 
einflussung der Kerne hindeutet. — Da die Asellicolen in der Kegel 
nicht so dicht zusammensitzen , dass sie sich gegenseitig berQhren 
und also direct mit einander verschmelzen kdnnen, so sind diejenigen 
Individuen, welche coigugiren wollen, fast immer gendthigt, sich durch 
einen K5rperfortsatz mit einander zu verbinden. Sie bedienen sich 
hierzu eines der an einem K5rperende befindlichen Arme, der dabei 
hftufig enorm ttber seine gewdhnliche Grttsse anwftchst. Figur 15 stellt 
eine auf diesem Stadium befindliche Suctorie dar und Usst die Struc- 
tur des Armes, namentlich das Vorhandensein eines centralen Lftngs- 
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8, sehr sch6n erkennen. Manchmal traf ich zwei Thiere neben 
er sitzen, die beide einen solchen „Conjugationsarm u aufwiesen, 
so oflenbar beide das Bestreben batten, zu conjugiren, wahrend 
leren F&llen nor einer der beiden Paarlinge die Verbindungs- 
\ liefert Die Gonjugationsarme werden von den Asellicolen 
m bin und her bewegt, gleichsam tastend, bis sie ihr Ziel er- 

haben. Die Thiere werden augenscheinlich in hohem Maasse 
er Begierde nach einer solchen Vereinigung beherrscht, denn 
quss sich oft wundern tiber die Gr5sse der Can&le, die sie zu 
i Zwecke herstellen. Dieselben sind oft langer als jedes Einzel- 
[Fig. 16). Sind beide Individuen glttcklich mit einander in Zu- 
mhang getreten, so verschwindet der ureprilnglich zum Ueber- 

der Nahrung bestimmte Plasmaspalt, und darauf wird der 
ptionscanal allm&hlich immer dicker, indem mehr Kftrpersubstanz 
iiden Seiten in denselben iibertritt (Fig. 17). Obwohl das Cyto- 
i beider Thiere auf diese Weise sehr innig im Canal gemischt 
erlischt doch nicht der Gegensatz der Individualitaten. Man 
it dies daran, dass bei der geringsten Beunruhigung die Zell- 

• sich in der Mitte des Ganales von einander sondern und, von 
itinnen Hautschicht bedeckt, gegen einander legen. Da schwache 
igen der coiqugirten Asellicolen bei der Lostrennung der Kiemen- 

* fast unvermeidlich sind, so findet der Beobachter h&ufig genug 
Mitte des Canals eine senkrecht oder etwas schief stehende 

lewand (Fig. 17), die aus jenen zwei an einander gepressten 
shichten besteht Sie verschwindet wieder, wenn die Paarlinge 
QStige Bedingungen gebracht werden. — Hat nun in der ge- 
»rten Weise die Verbindungsbrtlcke ungef&hr die halbe H5he 
idividuen erreicht, so schwillt dieselbe in ihrer Mitte noch mehr 
g. 18), sodass manchmal bei jedem Paarling die ursprttnglich 
ltrum der Unterseite gelegene Haftscheibe durch die Verlagerung 
iasmas an das eine E5rperende zu liegen kommt, und nun folgt 
tadium, welches ich schon oben kurz andeutete und das unser 
es Interesse in Anspruch nimmt: die Kerne beider Paarlinge, 
i bis dahin keine Veranderung erkennen lassen — httchstens, 
;ie sich zuweilen etwas mehr in die L&nge strecken (Fig. 17), 
ndern in den Verbindungscanal und auf einander zu, krUmmen 
die sich gegenttberliegenden Enden — ungef&hr V 3 der ganzen 
— rechtwinklig nach unten um und legen sich in dieser Hal- 
dicht neben einander (Fig. 18). Ich habe nie Individuen an- 
fen, deren Kerne sich direct bertthrten, sondern stets war eine 
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schmale Plasmawand zwischen beiden, die zuweilen so breit war, dass 
sich jene oben erw&hnte Hautschichtlamelle darin ausbilden konnte. 
Es w&re nattirlich zu weit gegangeu, wollte man die Mftglichkeit einer 
vorttbergehenden wirklichen Kernyerschmelzung leugnen, denn es ist 
sehr gut denkbar, dass dieses Stadium der Conjugation mir nicht zu 
Gesicht gekommen ist Andererseits liegt aber bis jetzt durchaus kein 
Grand tot, eine solche anzunehmen, ja dieselbe ist sogar sehr unwahr- 
scheinlich, weil es unzweifelhaft ist, dass die Kerne w&hrend dieser 
Periode gegenseitiger Ann&herung keine Structuryer&nderungen durch- 
machen. Nachdem die Nuclei n&mlich sich eine Zeit lang — wie 
lange, yermag ich nicht anzugeben — gegenseitig beeinflusst haben, 
wandern sie wieder in ihre ursprOngliche Lage zurQck und nehmen 
dabei auch wieder ihre alte Form an. Gleichzeitig tritt das Plasma 
aus dem Verbindungscanal in die eigentlichen Zellk5rper zurQck, jener 
wird in Folge dessen schmftler und schm&ler (Fig. 16), reisst schliess- 
lich in der Mitte durch und wird in seinen Resten ganzlich von den 
betrefienden Individuen eingezogen. Schon auf dem Zeitpunkte, welcher 
der Figur 16 entspricht — siehe das linke Thier derselben — oder 
erst nachdem die Paarlinge sich yon einander getrennt haben, be- 
ginnen sodann die Kerne sich vielfach zu furchen und einzuschnttren 
und zerfallen endlich in eine Anzahl grdsserer und kleinerer StQcke, 
welche durch den ganzen Zellk5rper zerstreut sind (Fig. 19). Leider 
ist es mir nicht gelungen, die Regeneration des neuen Nucleus zwei- 
fellos festzustellen. Da sich die Asellicolen in der feuchten Kammer 
nicht lange am Leben erhalten lassen, war ich gezwungen, den Verlauf 
der Conjugation aus der Combination mdglichst vieler Einzelstadien 
zu erschliessen , was bei der Einfachheit des ganzen Vorganges die 
Sicherheit unserer Erkenntniss kaum beeintrftchtigen dQrfte. Das 
Schlussstadium ist mir ungldcklicher Weise nur einmal zu Gesicht ge- 
kommen, und danach scheint der neue Kern in jedem Paarling aus 
der Verwachsung der Bruchstiicke des alten hervorzugehen. Bei 
DendrocomeUs entsteht h5chst wahrscheinlich der neue Kern in etwas 
anderer Weise: die Bruchstiicke des alten l5sen sich (s&mmtlich oder 
nur theil weise?) im Plasma auf und scheiden sich als einen einheit- 
lichen K5rper wieder aus, ahnlich wie Krystalle aus ihrer Mutterlauge 
unter gewissen Bedingungen hervoi^wachsen. — Theoretisch wichtig 
ist eine Beobachtung, die ich 5fters bei AseUicola gemacht habe, dass 
n&mlich zuweilen drei Individuen mittels zweier Verbindungscanfile 
mit einander conjugiren. Es bleibt jedoch noch festzustellen, wie sich 
in diesem Falle der Nucleus des mittleren Thieres zu den beiden an- 
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deren Kernen verh&lt. — Die Conjugation ist bei unserer Acinete 
durchaus keine seltene Erscheinung, wie dies fiir fast alle anderen 
Infusorien gilt Man kann auch bei ihr von einer Art „Epidemie" 
reden, insofern man ziemlich sicher Paarlinge an alien Eiemenblattern 
eines Erebses findet, wenn sie an einem beobachtet wurden. In der 
Begel conjugiren mittelgrosse Individuen, w&brend die ausgewachsenen 
der Enospenbildung obliegen. 



EEL Zwei nexie Lagenophrys-AxteiL 

Die Untereuchung 1 ) der an den Eiemenbl&ttern des Gammarus 
pulex lebenden Lagenophrys ampulla St. hatte mir gezeigt, dass diese 
Gattong wegen eines eigenthtimlichen Vorganges, der bis jetzt nocb 
bei keinem anderen ciliaten Infusor hat nachgewiesen werden kftnnen, 
eine besondere Beachtung verdient. Leider stand mir, als ich jene 
Beobachtungen machte, ein nur sehr ungenttgendes Material zu Gebote, 
nod so sah ich mich veranlasst, den Gegenstand neuerdings noch ein- 
mal wieder aufzunehmen. Nach Stein, welchem wir die erste Be- 
echreibung der Lag, ampulla verdanken, soil diese Vorticelline an den 
Eiemen der Wasserassel besonders h&ufig vorkommen. Ich kann diese 
Angabe nicht best&tigen, denn obwohl ich eine sehr grosse Zahl jener 
Isopoden hieraufhin untersucht habe, traf ich nie eine Lag. ampulla 
auf denselben an, wohl aber zwei neue Arten dieser Gattung , welche 
im Folgenden eingehend geschildert werden sollen. Ich vermuthe daher, 
dass Stein dieselben auch schon gesehen, jedoch irrthflmlicher Weise 
fQr identisch mit der auf dem Flohkrebs lebenden Lagenophrye ge- 
halten hat 

Die grflssere dieser beiden Vorticellinen (Taf. Ill, Fig. 20), welche 
den Namen Lag. aseUi in Zukunft ftlhren mag, findet sich stets nur 
aaf der (in der natOrlicben Haltung) unteren Seite der Eiemenblatter, 
w&hrend die kleinere, fflr die ich die Bezeichnung Lag. aperta vor- 
schlage (Taf. Ill, Fig. 21), sich ausschliesslich auf der entgegen- 
gesetzten Flache ansiedelt Beide Species kommen zuweilen in so 
grossen Mengen auf den Respirationsorganen der Wasserassel vor, dass 
dieselben wie mit den Gehftusen derselben gepflastert erscheinen. Bei 
Lag. asetti ist es mir in solchen F&llen immer aufgefallen, dass fast 
alle Individuen gleich orientirt sind; die Schalendffnung und der 
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Wimperapparat Bind gegen den hinteren Oder den ausseren Rand dee 
Kiemenblattes gekehrt, was offenbar mit der Richtang des fiber die 
Kiemegleitenden Wasserstromes zosainmenhftngt. — Beide Lagenophryen 
besitzen eine planconvexe Schale, welche mit der flachen Seite aufeitzt 
and an dem einen Ende eine Oeflhung zum Austritt des Peristom- 
feldes aufweist Bei Lag. aseUi sitzt dieselbe in der Mitte dee etwas 
flacher abgerundeten Vorderrandes des Gehftoses, w&hrend sie bei Lag. 
aperta in der Kegel ein wenig unsymmetrisch nach links verschoben 
ist Bei jener Art ist bald der L&ngs- , bald der Querdurchmesaer 
der Schale der grOssere (0,068—0,08 mm) w&hrend bei dieser die Breite 
fiberwiegt (0,066 mm). Bei jungen Individuen ist die Schale CLberall 
gleichmAssig dfinn, bei ftlteren Exemplaren beider Arten ist dagegen 
der Schalenrand durch eine starke Verdickung ausgezeichnet, welche 
schmutzig-gelbbraon and ca. 0,0025 mm breit ist. Diese Fftrbung be- 
8chrinkt sich bei Lag. aseUi auf den dicken Saum der Hfilse, greift 
hingegen bei Lag. aperta aosserdem auf die peripherischen Partien des 
Geh&oses fiber, wobei sie schnell yon aassen nach innen an Intensit&t 
abnimmt. Ein weiterer Unterschied zwischen beiden Arten, durch den 
man sie — abgesehen yon ganz jungen Individuen — sofort yon ein- 
ander anterscheiden kann, besteht darin, dass die Schale der Lag. 
aperta in bestimmter Weise gestreift ist Vom Rande derselben laufen 
zarte Verdickangslinien nach innen, ungef&hr so, wie Fig. 21 es ver- 
anschaulicht Im Detail der Streifung kommen bei den yerschiedenen 
Individuen kleine Schwankangen yor, bald Iftsst sich in der Mitte des 
GehAuses eine L&ngslineirong yon dem einen Pol zum anderen verfolgen, 
bald eine solche in querer Richtung, bald endlich sind alle Streifen in kleine 
Punkte aufgelfist — Alle Lagenophrys-SjMcm besitzen bekanntlich eine 
SchalenSffimng, deren Rand direct mit dem Zellkflrper zusammenh&ngt 
Sie zeigt bei den yerschiedenen Arten Abweichungen, die besonders in 
der Systematik yerwerthbar sind. Am einfachsten ist dieselbe bei 
Lag. aperta gestaltet; sie stellt hier einen ovalen Ring dar, der sich 
direct in die Randverdicknng der Schale fortsetzt and auf seiner der 
Kiemenblattflftche zugekehrten Seite fast geradlinig and nicht so dick 
ist, wie auf der Obereeite. Das Thier selbst hftngt nur an der Ober- 
lippe des Schaleneinganges mittels einer dfinnen Membran fest. Die 
ganze Oefinung ist steif and daher nicht verschliessbar, wenn das Thier 
sich in sein Geh&use zarfickgezogen hat 1 ). Dadurch tritt diese Ait in 
einen Gegensatz zu alien anderen, bei denen die Lippen der Oeffnong 
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aneinandergepresst werden, sobald sich das Thier in seiner Hiilse 
verbirgt — Bei Lag. aseUi wird die Unterlippe durch eine dOnne 
glasbelle Membran (Fig. 20 m) von halbmondftrmiger Gestalt gebildet 
Sie Qberragt den Schalenrand etwas nach vorn und ist in der Mitte 
h&ufig ein wenig eingekerbt. Da sie unbeweglich ist, wird der Ver- 
schluss der Schale ausscbliesslich durch die zwei verdickten und ge- 
bogenen Leisten bewirkt, welcbe den Dorsalrand der Oefinung bilden 
(Fig. 20 0. 

Die Gestalt des Kdrpers der beiden von mir aufgefundenen Lage- 
nophryen entspricht genau deijenigen der Htllse; doch sind die Thiere 
nur selten so gross, dass sie dieselbe ganz ausfQUen. Das Plasma 
besitzt ilberall dieselbe Structur und lfisst eine besondere Rindenschicht 
nicht erkennen. Der Wimperapparat ist bei Lag. aselli l&nger ge- 
stielt als bei Lag. aperta. Die Form desselben bei der vorangestellten 
Art ist aus der citirten Figur ersichtlich, und es sei hier nur noch er- 
w&hnt, dass ich im Innern des Stieles jederseits einen zarten Faden 
von dem die Cilien tragenden Ringwulste bis dorthin, wo der Stiel in 
den eigentlichen E5rper fibergeht, verfolgen konnte (Fig. 20 f). Ich 
halte denselben far eine myophane Fibrille, welche das blitzartige Ein- 
Ziehen des Wimperapparates bewirkt — Hinsichtlich der Schlundrdhre 
{oe) und der contraction Vacuole (cv) gilt ftir beide uns hier inte- 
ressirenden Infusorien das, was ich frtther bei Lag. ampulla angegeben 
babe. — Der Kern (N) der Lag. aseUi, ein im lebenden Thiere nur 
selten zu erkennendes Gebilde, hat eine wurstftrmige Gestalt und er- 
streckt sich etwas unterhalb der contraction Vacuole quer durch die 
Zelle ; seine Umrisse sind im Einzelnen manchen kleinen Schwankungen 
unterworfen. Besonders h&ufig besitzt das linke Ende des Kernes eine 
stiefelartige Configuration, w&hrend das rechte, in der N&he der Vacuole 
liegende einfach abgerundet ist (Fig. 24, 25). Wieder in anderen 
Fallen sind beide Enden einander gleicb und keulenartig angeschwollen 
(Fig. 22). Der Nucleus wird allseitig yon einer dQnnen Membran 
umgeben und zeigt im Innern die bekannte feink&rnige Structur. Von 
besonderem Interesse ist nur das Verhalten der Nucleoli, die 
iibrigens nicht immer vorhanden zu sein brauchen. Sind sie, was 
gewdhnlich der Fall ist, in grttsserer Anzahl anwesend, so liegen 
sie vorzugsweise in kleinen Nischen der Eernwandung (Fig. 22, 25). 
Erreichen sie dabei eine betr&chtlichere Grftsse (Fig. 25), so sind sie 
ausserlich gar nicht von dem einen Nebenkern *) zu unterscheiden, der 
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alien Lagenophryen zukommt and dem Hauptkern ebenfalls dicht an- 
geschmiegt zu sein pflegt Die Figur 25 zeigt das Bild eines relativ 
recht bedeutenden Nucleolus bei st&rkerer VergrOsserung. Man er- 
kennt, dass die Kernmembran sich nicht auf die Nische fortsetzt, 
sondern das glftnzende, homogen erscheinende Kernktirperchen liegt 
direct in einem von dem feinmaschigen Gerflstwerk des Kernes 
gebildeten Hohlraum. — Der Nebenkern ist rundlich oder spindel- 
ftrmig und von homogenem Aussehen; er hat durchschnittlich einen 
Durchmesser von 0,005 mm und in Folge seines fasten GefOges einen 
matten Glanz. Er liegt vornehmlich in der Nfthe des rechten Kera- 
endes, doch auch h&nfig genug sonst irgendwo neben der Kernmembran 
oder in einer kleinen Vertiefang derselben, und da auch die Nucleoli 
zuweilen ein wenig aus ihren Nischen herausrflcken, lasst er sich yon 
diesen nicht immer mit Sicherheit unterscheiden. In einem solchen 
Falle giebt nur die F&rbung darttber Au&chluss, welche Kflgelchen 
als Kernkftrperchen zu deuten sind, und welches als Nebenkern, denn 
der letztere ftrbt sich immer schw&cher als die eigentliche Kernsub- 
stanz, muss daher auch chemisch anders als diese zusammengesetzt 
sein. Nichtsdestoweniger scheint mir aus dem geschilderten Ver- 
halten der KernkOrperchen hervorzugehen, in welcher Weise wir uns 
die Entstehung der Paranuclei der Infusorien zu denken haben; der 
Nebenkern ist in morphologischer Hinsicht ein modificirter Nucleolus 
und von solchen peripheral KernkOrperchen abzuleiten, wie sie bei 
Lag. aselii h&ufig zu linden sind. 

Zu demselben Resultate f&hrt auch das Studium des Kernes bei 
Lag. aperta. Derselbe besitzt nicht die wurstftrmige Gestalt, die far 
den Nucleus aller flbrigen Lagenopkrys- Arten charakteristisch ist, son- 
dern ist ein rundlicher, links von der Mflndung des Oesophagus ge- 
legener KOrper (Fig. 21, N), der in einer besonderen Nische in der 
Kegel ein sich etwas schw&cher tingirendes Kflgelchen, den Nebenkern 
(n), beherbergt. Im lebenden Thiere fftllt der Kern nur als ein heller 
Fleck im Plasma auf. Die Structur desselben ist, wie bei Lag. asdli, 
bald eine gleichm&ssig feinkOrnige, bald finden wir eine grosse Anzahl 
sehr kleiner KernkOrperchen, bald endlich erreichen einige derselben 
betrachtliche Dimensioned In letzterem Falle liegen sie fast aus- 



mir die Bezeiohnungen : Hauptkern = Nucleus; Nebenkern = Para- 
nucleus; Kernkorperchen = Nucleolus am zweokm&ssigsten. Wird ein- 
fach yon „Kern" gesproohen, so ist darunter natiirlich der Hauptkern zu 
yerstehen. 
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sehliesslich in Nischen der Kernwandung (Fig. 26, a—e) und lassen 
sich dann in ungefarbtem Zustande yon dem Paranucleus nicht sicher 
imterscheiden. Der Kern hat Uberhaupt gar nicht selten die merk- 
wflrdige Tendenz, grdssere Partien durch eine — wie mir scheint, all- 
seitig ausgebildete — Furche von der Hauptmasse zu isoliren (Fig. 26, 
a> d) ; oder seine Oberfl&che wird von unregelmfissigen Furchen ,durch- 
zogen, in denen ein oder mehrere Nucleoli liegen (Fig. 26, c, e). Auch 
der Nebenkern kann in mehrere Stttcke zerfallen, die unter einander 
gleich oder verschieden gross sind. 

Schon das Studium der Lag. ampulla bot mir Gelegenheit, eine 
merkwtlrdige Beobachtung. Stein's zu bestAtigen, der zu Folge die- 
jenigen Thiere, welche auf einem in der H&utung begriffenen Kiemen- 
blatte sitzen, dieses und ihre Schalen mit Hfllfe eines neugebildeten 
Wimperkranzes verlassen und dabei regelmassig eine ziem- 
liche Portion von Protoplasma ausstossen. Man kann 
diesen Process augenscheinlich nur so deuten, dass er bezweckt, gewisse 
Plasmamengen, welche abgenutzt und ftir den Stoffwechsel unbrauchbar 
geworden sind, periodisch aus dem Zellkorper zu entfernen. Ein solcher 
Vorgang ist meines Wissens bisher noch von keinem anderen Infusor 
bekannt, und ich war daher um so gespannter, wie sich die beiden 
neuen Lagenqphrys-Species in diesem Punkte verhalten wtirden, als 
Stein denselben nur von Lag. ampulla, nicht aber von Lag. vaginicola 
und Lag. nassa erwahnt, obwohl er gerade die zweite Art verh&ltniss- 
m&S8ig genau beschrieben hat. Es hat sich nun herausgestellt, dass 
eine periodische Abschntirung von nicht mehr lebensfahigem Proto- 
plasma in der That nicht alien Arten dieser Gattung zukommt. Sie 
findet sich ganz regelmassig auch bei Lag. aseUi, fehlt dagegen Lag. 
aperta; letztere Thierform durchlauft dagegen periodisch einen anderen, 
ebenso merkwtbrdigen Process, den ich nur als Ausstossung yon Nucleo- 
plasmastflcken deuten kann. 

Merkt eine Lag. aseUi, dass das yon ihr bewohnte Eiemenblatt 
seine Oberhaut abzustreifen beginnt, so lost sie ihr vorderes Eorper- 
ende theilweise yon der SchalenOfihung, nimmt eine schiefe Stellung 
in ihrer Hiilse ein und schnttrt gleichzeitig eine kleine Portion Cyto- 
plasma ab (Fig. 27). Dieser anfangs noch lebende Plasmarest bleibt 
an der dorsalen Lippe der Schalen5fihung hangen (Fig. 28), sodass 
das betreffende Individuum sich erst dann frei in seinem Geh&use be- 
wegen kann, wenn die Abschntlrung yollendet ist. Das Thier verwendet 
zur Locomotion nicht etwa die Gilien des Peristomdeckels , sondern 
einen Kranz langer Wimpern , der gleichzeitig mit jener Substanzentr 
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ausserung auf der Unterseite entsteht und etwas unsymmetrisch gelagert 
ist (Fig. 27). Bei Lag. aseUi vermochte ich nun ferner mit aller 
Sicherheit nachzuweisen, class sich in jenem Plasmarest stets ein odcr 
mehrere Ktigelchen (Fig. 27, 28, IT) befinden, die, nach ihrer starken 
Tinctionsfehigkeit zn schliessen, nur aus dem Kern stammen kSnnen. 
Es findet also bei diesem Infosor periodisch eine Aosstossung grosserer 
Mengen von Gytoplasma und geringer von Nucleoplasms statt Bei 
Lag. ampuUa sind mir irgendwelche Kernstdcke im Plasmarest nicht 
aufgefallen, und es muss daher einer nochmaligen Untersuchung vor- 
behalten bleiben, festzustellen, ob sie hier nur flbersehen sind oder ob 
sie in der That fehlen. Leider habe ich bei Lag. asetti nicht ermitteln 
kftnnen, wie diese Kernrudimente in den Plasmarest hereingelangen. 
Thatsache aber ist, dass sie stets vorhanden sind und sich vielfach 
auch dann noch durch Farbung nachweisen lassen, wenn die vom Infosor 
abgetrennte Zellportion bis auf die zarte, zusammengeschrumpfte 
Membran l&ngst zerfallen ist. Eine Verwechslung mit Fetttropfchen, 
an die man wegen des matten Glanzes jener Kttgelchen denken konnte, 
ist auch ausgeschlossen, denn sie schw&rzen sich nicht bei Behandlung 
mit Osmium. Eine besondere Structur konnte ich in ihnen nicht er- 
kennen ; sie erscheinen vielmehr homogen und gleichen ausserlich voll- 
st&ndig den Nucleoli oder dem Nebenkern. Da nun der letztere in 
dem betrefienden Individuum noch deutlich nachweisbar ist (Fig. 27, ft), 
und da ferner der Hauptkern sich wahrend des Wohnortwechsels nicht 
raerklich ver&ndert, so halte ich jene Kernstdckchen des Plasmarestes 
vermuthungsweise fttr periphere KernkOrperchen, die aus ihren Nischen 
herausgewandert sind. Figur 28 zeigt in anschaulicher Weise, zu 
welch betrachtlicher 6r5sse die Plasmareste zuweilen anwachsen konnen, 
und wie dieselben anfangs der ganzen Dorsallippe der Schalenttfinung 
ansitzen. Mit zunehmendem Zerfall ziehen sich dieselben auf die eine 
(fast ausnahmslos die rechte) Seite derselben zurfick. — Die frei umher- 
schwimmenden Individuen der Lag. asetti besitzen am vorderen Korper- 
pole schon dieselben Einrichtungen (eine halhkrftiRfhrmiff vorAnrmffande 
ddnne Membran und zwei darttber liege 
oben von der Schalendfinung geschilderl 
daraus, dass dieselben eigentlich nicht 2 
selber gehdren. Bemerkenswerth ist fe 
wegungsfahigen Thieres eine U-f5rmige G 
Hauptmasse sich in die Richtung der 1 
frtther, parallel der Queraxe gelagert zi 
eine Anpassung an die enge SchalenCffr 
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TMerchen sich hindurchpressen muss, ehe es seine Locomotionsfreiheit 
verwerthen kann. Beim Verlassen der Htllse schiebt sich die Lage- 
nophrys stets mit dem hinteren Kttrperpole voran durch die Oeffnung. 
Lag. aperta ist ebenfails gezwungen, ihren Wohnsitz zu ver&n- 
dern, sobald das betreffende Kiemenblatt sich h&utet. Sie erhalt, wie 
die andere Art, auf der Unterseite einen Kranz langer Wimpern; 
Plasma nod Kern bleiben dagegen unver&ndert, eine Substanzent&usse- 
niDg findet hier also nicht statt Wie oben schon kurz angedeutet 
wurde, habe ich dagegen viele Individuen dieser Art angetroffen, die 
ebenfails Portionen ihrer Kernsubstanz auszustossen schienen. Dieser 
Process ffillt aber nicht mit der Hautung des Respirationsorganes zu- 
sammen, oder doch wenigstens nicht mehr and nicht minder, als jede 
andere Phase aus dem Leben einer Lagenophrys mit jener Erschei- 
nnng coincidirt. Die Figuren 29 a— g (Tat IV) stellen verschiedene 
Stadien dieses eigenthttmlichen Vorganges dar, den ich ttbrigens nicht 
an einem und demselben Kerne in continuo habe beobachten , sondern 
nor durch Combination verschiedener Bilder habe erschliessen kdnnen. 
Es Iiegt dies an der Beschaftenheit des Nucleus, der im lebenden 
Thiere nur undeutlich als eine hellere Partie im Plasma auffallt und 
daher sich nicht sichef von Vacuolen unterscheiden Iftsst Die abge- 
bildeten Lagenophryen, welche im Qbrigen von den normalen Individuen 
nicht abweichen, zeigen — mit Ausnahme von 29 d — sammtlich 
in &et linken vorderen Ecke des Kdrpers einen Kern mit Nebenkern 
von gewfihnlicher Structur; ausserdem aberbesitzen sie in der rechten 
Zellhalfte 1—4 andere Nucleusstttcke von sehr verschiedener Grdsse 
and unregelmft8sig rundlichen Contouren. Sie haben in der Kegel 
einen Durchmesser von 0,004—0,008 mm und liegen fast immer, bald 
einzeln, bald zu mehreren, in einer Vacuole, so dass man sie im un- 
gefarbten Thiere unwillkttrlich ftir Nahrungsballen halt Sowie man 
freilich unser Infusor mit Carmin behandelt hat, ist eine solche Ver- 
wechselung g&nzlich ausgeschlossen, denn jene rundlichen Ballen f&rben 
sich ebenso scharf und ausnahmslos wie der Hauptkern. Der Dmstand, 
dass man dieselben nicht selten (Fig. 29 d, g) noch unmittelbar neben 
dem Nucleus liegen sieht, l&sst wohl nur die eine Deutung zu, dass 
sie durch Abschnftrung von jenem entstanden sind. Vielleicht stehen 
solche mit grOsseren isolirten Portionen und mit Furchen versehene 
Kerne, wie sie in Figur 26 d, e (Taf. Ill) abgebildet wurden, in 
Zu8ammenhang mit dieser Erscheinung. Ueber das weitere Schicksal 
dieser Kernbrocken kann ich leider keine v5llig sicheren Mittheilungen 
machen, weil man eben den ganzen Process nur an abgetOdteten Exem- 
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plaren verfolgen kann. Ich vermuthe, class dieselben nach and nach 
aus dem ZellkOrper entfernt werden, und halte demgem&ss den ganzen 
Vorgang fQr homolog mit jenen Ausstossungserscheinungen , die wir 
oben bei Lag. asetti kennen gelernt haben. FQr diese Anschauung 
spricht erstens der Umstand , dass jene Kernbrocken fast regelmassig 
in Vacuolen angetroffen and in diesen langsam im Plasma bin und 
her bewegt werden. Sie ahneln hierin ganz den unverdaulichen Nah- 
rungsresten, welche bei den Infdsorien ebenfalls in Vacuolen nach aossen 
befflrdert werden. Zweitens weist die wechselnde Zahl, in der jene 
Kernstttcke angetrofien werden, auf eine derartige allm&hliche Aus- 
stossung hin. Die ganze Erscheinung tritt , wie die Conjugation , epi- 
demisch auf, d. h. es werden gleichzeitig immer mehrere Individuen 
von derselben ergriffen. Nicht selten beobachtete ich die tlberwiegende 
Mchrzahl aller auf einem Kiemenblatt sitzenden Lagenophryen in diesem 
scheinbar vielkernigen Zustande. Wenn nun von diesen Thieren einige 
vier Nucleusballen, andere drei, wieder andere nur zwei oder nur einen 
ausser ihrem Hauptkern besassen, so lasst sich, da der ganze Vorgang 
ja ttberhaupt nur vorflbergehender Natur ist, nur ein successives Ver- 
schwinden derselben hieraus folgern. Endlich habe ich drittens in 
einigen wenigen Fallen, wie ich glaube, den Moment der Ausstossung 
direct beobachtet. In Figur 29 b (Taf. IV) liegt das eine Eernstftck- 
chen so unmittelbar neben der Schalenftffnung, als ob es im n&chsten 
Augenblicke aus der Zelle entfernt werden sollte. Das in Figur 29 e 
abgebildete Thier lfisst darQber keinen Zweifel, dass der eine Nucleus- 
ballen, von etwas Plasma umgeben, ausserhalb der Hillsendffnung sich 
befindet. Leider bemerkte ich dieses Individuum erst nach der Ab- 
t5dtung durch cone. Sublimat, wodurch ein genaues Erkennen des 
Wimperapparates und der jenes KernstQckchen umgebenden Plasma- 
theile unm5glich wurde. Da aber diese Lagenophrys, sowie alle Qbrigen 
auf demselben Kiemenblatt sitzenden einen ganz normalen Eindruck 
machte, so ware es ganz unnatflrlich, hier ein Eunstproduct zu ver- 
muthen. — Der ganze Vorgang verl&uft demnach wahrscheinlich in 
folgender Weise: von dem Hauptkern der Lag. aperta schndren sich 
von Zeit zu Zeit mehrere, in der Kegel 3—4, rundliche Ballen ab, 
die zusammen ungef&hr so gross sind wie der zurQckbleibende 
Rest des Kernes. Eine Ver&nderung des Paranucleus geht hierbei 
nicht vor sich. Urn diese Ballen bildet das Cytoplasma vacuolige 
R&ume und 8t5sst sie nach und nach aus dem ZellkOrper aus. Ob 
ein Verlust an Zellplasma hiermit Hand in Hand geht, oder ob dies 
nicht der Fall ist, muss weiteren Untersuchungen zur Entscheidung 
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ttberlassen werden. Der eine oder der andere Leser kSnnte vermuthen, 
die geschilderten Kernver&nderungen mftchten Stadien der Conjugation 
darstellen, da diese bei den Infusorien ja ebenfalls epidemiach aufzu- 
treten pflegt und vielfach zum Zerfall des Hauptkernes in kleinere 
Stttcke ftthrt Obwohl mir nun der Verlauf der Conjugation genauer 
nur von Lag. asetti bekannt ist, halte ich dennoch eine solche An- 
nahme fttr durchaus unzulassig; denn ich habe vielfach Individuen von 
Lag. aperta beobachtet, die offenbar sich in Conjugation befanden, 
da sie den entsprechenden Stadien der Lag. aseUi vollst&ndig glichen. 
Au8serdem bleibt bei dem hier behandelten Processe der Nebenkern 
vflilig unverandert, was im Widerspruch steht mit alien bis jetzt fiber 
die Conjugation der Infusorien gemachten Erfahrungen. — Auch als 
einen Fortpflanzungsact, eine Theilung, lasst sich der in Rede stehende 
Yorgang nicht ansehen; wenigstens habe ich nie bemerkt, dass bei 
derartigen Individuen das Cytoplasma in 2 oder mehrere Portionen 
zerfallen war. 

Die einzige Yermehrungsweise der Lagenophryen ist die Theilung. 
Stein glaubte , dass auch die Knospen sich zu jungen Thieren ent- 
wickelten, eine Anschauung, die nicht richtig ist. Die Knospen sind 
vielmehr, wie ich schon frtiher vermuthete and jetzt sicher nachweisen 
kann, nur zur Conjugation bestimmt. Die Theilnngsebene verlauft 
bei alien Lagenophryen in diagonaler Richtung durch den ZellkSrper. 
Bei Lag. ampulla und aseUi sah ich sie stets links von der Schalen- 
5flhung beginnen, so dass die linke Theilh&lfte einen neuen Wimper- 
apparat, eine contractile Vacuole und einen auf der Unterseite gele- 
genen Cilienkranz erh< bei Lag. aperta wird umgekehrt die rechte 
Plasmah&lfte mit jenen Neubildungen ausgerQstet. Yon einigem Interesse 
ist im tibrigen nur der Umstand, dass der Kern der Lag. aperta vor 
der Theilung diejenigen Umrisse annimmt, welche fflr den Nucleus der 
andern Lagenophryfi-hii&VL characteristisch sind: er wird wurstf5rmig 
(Fig. 30), schnflrt sich dann in der Mitte durch, und seine beiden 
birnf&rmigen TheilstQcke gehen darauf wieder in eine runde Gestalt 
tlber. Seine Structur &ndert sich hierbei nicht, sondern bleibt stets 
gleichmfissig feinkOrnig. — Yon den beiden aus der Theilung hervor- 
gehenden Individuen entfernt sich nur dasjenige mit dem ventralen 
Wimperringe. Das andere bleibt im Besitz der alten Schale und zieht 
sich von der vorderen Oeffnung derselben nur so weit zurtlck, als es 
erforderlich ist, urn das Schwesterthier aus der Httlse herauszulassen. 
So sah ich einmal, dass eine Lag. asetti nur die dorsale Lippe der 
Oeffnung freigab, an der ventralen hingegen kleben blieb, und tiber 
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jenes Thier hinweg schob sich das zweite Individuum mit dem hinterefi 
Korperende voran ins Freie. — Schliesslich habe ich hier noch zu 
erwahnen, dass mir einmal ein abnormer Fall vorgekommen isl, wo 
eine sehr grosse Lag. aseUi sich gleichzeitig in drei verschieden grosse 
Tochterthiere getheilt hatte (Fig. 31). Zwei derselben, die durch echte 
Quertheilung aus einer Plasmaportion hervorgegangen zu sein schienen — 
fiillten die rechte Schalenh&lfte aus, das dritte die linke. Nur an dem 
letzteren liess sich ein Wimperapparat deutlich erkennen. Alle drei 
Individuen besassen einen Nebenkern ; die Hauptkerne waren bei zweien 
derselben normal gebaut, bei dem dritten in drei Stflcke zerfallen 

Die Coiyugation zerfillt bei alien Lagenophryen in zwei yon ein- 
ander sehr verschiedene Vorgfinge, in die Bildung der Coiyugations- 
knospen und in die eigentUche Conjugation, d. h. die Copulation einer 
oder mehrerer Knospen mit einem normal gebauten Thiere. Ob beide 
Processe an demselben Individuum vorkommen, oder ob bei dieser 
Gattung ein sexueller Gegensatz zwischen Thieren, die nur Knospen 
bilden , dagegen nicht mit Knospen anderer Individuen copuliren, und 
solchen, die nur fllr das letztere bestimmt sind, ohne je derartige 
Schw&rmstadien zu entwickeln, vorhanden ist, l&sst sich zur Zeit noch 
nicht entscheiden. Am wahrscheinlichsten erscheint die erste Annahme, 
weil man nicht selten an einem Kiemenblatt fast sammtliche Bewohner 
in der Knospenbildung, an einem anderen in Coqjugation antrifft, was 
schwer erklarlich wftre, wenn die Lagenophryen theils nur zur Knospen- 
bildung, theils ausechliesslich zur Copulation befahigt waren. Hfilt 
man die Conjugation fiir gjeichwerthig mit dem Befruchtungsacte der 
Eier^der Metazoen — und gerade f&r die Lagenophryen lasst sich ein 
solcher Yergleich noch am leichtesten durchftthren — so wfiren dem- 
nach die Individuen dieser Vorticellinen-Gruppe zeitweilig m&nnlicher, 
zeitweilig weiblicher Natur, resp. geschlechtlich indifferent, so lange 
sie sich nur durch Theilung fortpflanzen. 

Die Knospenbildung der Lag. aseUi wird, wie ich dies schon frfiher 
von Lag. ampulla angegeben habe, durch einen Zerfall des Hauptkernes 
in zahlreiche (c. 40 — 50) Kttgelchen eingeleitet Sodann wOlbt sich die 
links neben der Schalenfiffnung gelegene Korperpartie in Gestalt eines 
flachen Buckels hervor (Fig. 32). Eine Anzahl Kernkugeln treten in 
die so angelegte Knospe fiber, und dieselbe schnUrt sich, nachdem eine 
contractile Vacuole in der Mitte des Ropers sichtbar geworden ist, 
vom Mutterthiere ab. Der Sch warmer (Fig. 33 a) hat eine ovale 
bis eifflrmige Gestalt und schwimmt mit Httlfe eines Cilienkranzes, der 
parallel zur L&ngsaxe den einen der seitlichen Kdrperpole umzieht, in 
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der Schale umher. Die der Knospe angeh5rigen Kernkugeln, deren 
Zahl in der Kegel zwischen 3 — 10 schwankt, verwachseu hierauf wieder 
zu einem einheitlichen, stabftrmigen oder rundlichen Nucleus, und der 
gleiche Vorgang spielt sich auch an den Kernkugeln des Hauptthieres 
ab, wobei flbrigens h&ufig zuerst zwei Kerne gebildet werden, die nach- 
tr&glich mit einander verschmelzen (Fig. 33 d). Die in der geschil- 
derten Weise entstandene Schw&rmknospe ist noch nicht copulationsreif. 
Sie theilt sich zunachst aufs neue , und zwar je nach ihrer Grdsse 
einmal oder zweimal, sodass also zwei, resp. vier Gonjugationsschw&rmer 
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Mundftffnung fehlt, kdnnen derartige 1 
Copulation bestimmt sein. Die Conjugat 
zuweilen durch eine echte Theilung, t 
groese Individuen von einander getrennt 
ihren rudiment&ren Wimperapparat an di 
resultirenden Lagenophryen. Sie machen 
Conjugation ursprtinglich zwischen vflllig 
fand and erst auf einer weiteren Differei 
kleiner, mundloser Schw&rmer ftthrte. 

Die eigentliche Conjugation wird d 
oder auch wohl zwei Schw&rmer, die a 
Schale einer Lagenophrys eingedrungen 
(Fig. 36) und ihren Kern in sie flbertretc 
nur auf die Ueberftthrung der Nucleus* 
das Hauptthier anzukommen, denn ich fa 
Conjugationsstadien, denen ftusserlich no< 
faltige, ziemlich viel Plasma enthaltende 
Gleichzeitig mit der Copulation des Schwi 
thier die ereten Ver&nderungen auf. Dei 
zu einem relativ sehr grossen, spindelfti 
sp&ter streifigen Kftrper heran (Fig. 36] 
zwei Spindeln, w&hrend der Hauptkern 
grosser Kugeln zerfellt (Fig. 38). Die i 
fen nicht bei alien Thieren in derselben 
duen scheinen die Nebenspindeln sich no< 
die Bruchstticke des Hauptkernes sich in 
Ein Beispiel hierfdr bietet das in Figur 
abgebildete Thier, denn in diesem waren 
6 Nebenkernspindeln , aber keine Nucleu 
tiberwiegenden Mehrzahl der Fftlle bleifa 
der letzteren (vielleicht sogar alle) w&hi 
erhalten und betheiligt sich sp&ter direc 
Kernes. Man trifft dann in den Lageno] 
bende Kugeln, von denen einige — bis s 
unter einander so ziemlich ttbereinstimmi 
zeichnen (Fig. 40 a — d). Diese letztei 
Nebenkernspindeln und glaube, dass der 
sen allein durch Verwachsung entsteht - 
geschlossen ist, dass die im Plasma g 
bruchstticke auch verwerthet wird — ode 
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Derivate des Nebenkernes und des Hauptkemes heryorgeht Sind jene 
grdsseren Kugeln in der That Produkte des Paranucleus, so kann 
es nicht zweifelhaft sein, dass dieselben in enter Linie an dem Auf- 
bau des neuen Kernes betheiligt sind. 



IV. Epistylis simulans n. sp. 

An den Kiemenbl&ttern des Asettus aquations fand ich sehr h&u- 
fig eine kleine Epistylis- Art, welche mit der von Wbzesniowski l ) 
als Ep. steinii beschriebenen Species die grdsste Aehnlichkeit besitzt. 
Beide Formen haben dieselbe Kftrpergestalt, dieselbe Grftsse and einen 
gleich gebauten Kern, und ich wtirde kein Bedenken tragen, dieselben 
fQr identisch zu erkl&ren, wenn nicht der Stiel des von mir beobach- 
teten Infbsors eine sehr deutliche L&ngsstreifung aufwiese, deren 
Wbzesniowski nicht gedenkt. Da der letztere Forscher den Stiel 
seiner Ep. steinii eingehend schildert, so ist wohl kaum anzunehmen, 
dass hier ein Beobachtungsfehler vorliegt, sondern sehr wahrscheinlich 
unterscheidet sich die Bewohnerin der Wasserassel durch jene Structur 
von der ihr im Uebrigen sehr nahe stehenden Vorticelline des Gam- 
marus pulex nnd darf daher auch wohl als eine besondere Species — 
wenigstens vorlftnfig — angesehen werden. 

Aiisser dieser Langsstreifung besitzt der Stiel der Ep. simulans 
auch noch eine unregelm&ssige quere Ringelung (Fig. 42). Dieselbe 
hat ihren Sitz in der oberen Membran, welche den Stiel yon aussen 
umgiebt, und ist nur der Ausdruck von Falten und Runzeln, die sich 
io ihr — haufig in ziemlich regelm&ssigen Abst&nden — bei alien 
alteren Exemplaren bilden. Das Innere des Stiels scheint mit einer 
Gallerte erfollt zu sein, die in ihrer ganzen Lftnge jene fibrillftre 
Structur aufweist. In der Axe des Stieles verlauft ausserdem ein 
Faden, der yon unten nach oben an St&rke zunimmt und unter Bil- 
dung einer kegelformigen Anschwellung in den KOrper der Epistylis 
ftbergeht. Obwohl ich nichts yon einer pinselfftrmigen Ausstrahlung 
des8elben im ZellkOrper wahrzunehmen vermochte, bezweifle ich doch 
nicht, dass dieser Strang dem Stielmuskel einer Yorticelle homolog 
ist Derselbe ist hier rudiment&r geworden oder hat wenigstens seine 
ursprtkngliche Function einer contraction Fibrille yerloren und dient 



1) P. Wbzbs'hiowsxi, Beitrage zur Naturgesohichte der Infusorien, 
ia: Zeitechr. f. win. Zool. Bd. 29, p. 280. 
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jetzt nur als Befestigungsmittel. Die Epistylis simukms vermag nta- 
lich nicht, ihren Stiel irgendwie zu verftndern, und die Querfalten 
desselben sind daher nicht die Folge einer Contraction jenes Muskete. 
Ich vermuthe, dass sie durch die Art des Wachsthums des Stieles be- 
dingt werden. 

Der iibrigen Organisation unseres Infusors habe ich keine genaue 
Beachtung geschenkt Es sei daher hier nur nodi erwahnt, dass dem 
wurstftrmigen Nucleus kein Nebenkern anliegt, und dass in der Nahe 
des hinteren Kdrperpoles eine ringftrmige, querliegende, myophane 
Fibrille, wie bei manchen anderen Vorticellinen , vorhanden zu sein 
scheint Ich habe sie wegen#ihrer Zartheit nicht direct erkennen 
kdnnen, aber ihre Existenz wird durch h&ufige Contractionen , welche 
eine Ringfurche hervorrufen, sehr wahrscheinlicb gemacht Ueber 
diesem Ringe bildet sich ein Kranz von Cilien, wenn die Epistylis, 
wie dies nicht selten vorkommt, ihren Wohnsitz verlassen will — 
Das Muter dieser Fibrille gelegene Plasma untencheidet sich sehr 
auffallend yon der vor ihr befindlichen K6rpersubstanz ; es ist beson- 
ders dichtkornig, und die so beschafiene hinterste K&rperregion, welche 
nach vorn eine muldenftrmige Vertiefung bildet, erscheint daher viel 
dunkler als das tibrige Qytoplasma (Fig. 43). 

An unserem Thierchen interessirte mich vor allem die Conjoga- 
tion. Dieselbe ist bei Epistylis simulam, abweichend von fast alien 
ttbrigen Ciliaten, eine keineswegs seltene Erscheinung, sondern ich be- 
gegnete ihr auf Schritt und Tritt Stets wird eine grfosere Anzahl 
von Thieren — h&ufig so ziemlich alle Individuen, soweit sie dasselbe 
Kiemenblatt bewohnen — von ihr ergriffen, und ein einziges solches 
Blatt gentlgt dann, urn dem fieobachter ungef&hr alle Stadien zu 
zeigen. Der Vorgang zerfUlt, wie bei Lagenopkrys, in zwei sich auf 
verschiedene Individuen vertheilende Abschnitte, in die Bildung der 
Coqjugationsschwarmer und in die eigentliche Copulation. — Wie die 
Conjugation8kno8pen entstehen, habe ich im Einzelnen nicht verfolgt 
Ich kann nur angeben, dass dieselben sich stets von dem basalen 
Korperende ihrer Mutter abschnttren (Fig. 41) und sich von dieser 
nur durch die sehr viel geringere Gr&sse, durch das Fehlen einer 
Mund5ffnung und einer Schlundrohre, so wie durch die rudimentare 
Ausbildung des vorderen Wimperapparates unterscheiden. Sie besitzen 
einen kleinen wurstftrmigen Kern, eine pulsirende Vacuole und ferner 
in der Nahe des hinteren Kdrperpoles die oben erwahnte contractile 
Ringzone, Uber der in einer Furche die Cilien auftreten, mit deren 
Hiilfe das Thierchen fortschwimmt. Wie bei der gewohnlichen Fort- 
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pflanzung durch Langstheilung der rudiment&re Stielmuskel in zwei, 
mit einander in Zusammenhang bleibende, kurze Aeste sich gabelt, so 
l&uft auch zur Conjugationsknospe ein Seitenzweig jener Fibrille (Fi- 
gur 41). Dieselbe ist auch offenbar eng mit dem K5rper derselben ver- 
bunden, denn gar nicht selten zieht sie sich bei der Loslflsung des 
Schwarmers zu einem Faden aus, der fast so lang ist wie jener selbst. 
Die Knospe zerrt dann an dem Faden herum, bis es ihr glttckt, den- 
selben zu zerreissen. — Der Conjugationsschwftrmer ist, wie schon 
oben erw&hnt wurde, auch mit einem rudiment&ren vorderen Wimper- 
apparate ausgerfistet. Das Peristom bildet namlich eine enge Oeff- 
nung (Fig. 41), welche in eine spaltformige H5hlung fOhrt Der 
Boden derselben ist dicht mit kleinen Gilien bedeckt und entspricht, 
da er auch etwas hervorgewtilbt werden kann, oflenbar einer redu- 
cirten Wimperscheibe. Diese Deutung folgt auch aus dem Umstande, 
dass jene Wimpern beim Mangel einer Munddffnung nicht zum Her- 
beistrudeln von Nahrung und wegen ihrer geringen Grftsse auch nicht 
zur Locomotion verwerthet werden kdnnen, daher augenscheinlich 
fonctionslose Gebilde sind. Ihre Anwesenheit wird nur verst&ndlich, 
wenn man sie fttr homolog mit dem vorderen Wimperapparate der 
normalen Individuen h&lt, woraus dann weiter derselbe Schluss zu 
Ziehen ist, wie oben bei der Gattung Lagenophrys, dass n&mlich hftchst 
wahrscheinlich die Conjugation ursprttnglich zwischen vdllig gleich- 
artigen Thieren stattfand. 

Der Verlauf der eigentlichen Conjugation, die Verschmelzung eines 
Schwarmers mit einem gewflhnlichen Individuum, gestaltet sich relativ 
einfach, weil ein Nebenkern nicht yorhanden ist. Die Schwarmer 
setzen sich mit ihrem hinteren Korperpole, der zu einer flachen Scheibe 
wird, einem grossen Thiere an und verwachsen mit demselben. Die 
Cilien der Knospe gehen auf nicht n&her beobachtete Weise verloren, 
und noch ehe die Verwachsung beider Paarlinge so innig wird, dass 
das Plasma des kleineren in directe Bertlhrung mit dem des grosseren 
kommt, also noch vor der Resorption der Cuticulae, zerfallen die Kerne 
beider Copulirenden in kleine, sich intensiv f&rbende KUgelchen. In 
der Knospe liegen ungefahr 10 dersdben, im Hauptthier weit mehr, 
aber von derselben Grosse (Fig. 44, a). Zuweilen bemerkt man unter 
den Kernkugeln des Hauptthieres eine von besonderer Grosse (Fig. 44, b). 
Auf dem nachsten Stadium wird die KSrpersubstanz des Schwarmers 
vollst&ndig von der des andem Paarlings aufigenommen (Fig. 44, c), 
und nur die Cuticula des ersteren bleibt als ein faltiges Blaschen an 
dem totzteren h&ngen. Urn diese Zeit lassen sich die Kernkugeln der 
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Paarlinge nicht yon einander unterscheiden. Allmahlich beginnen einige 
derselben, zun&chst eine, dann eine zweite, schliesslich eine dritte und 
h&ufig auch eine vierte, an Masse zu wachsen, bis sie Eugeln werden, 
deren Dorchmesser 0,005—0,008 mm betragen. Gleichzeitig wird die 
Zahl der kleinen Kugelchen immer geringer, was auf eine successive 
Auflosung derselben hinweist. Ich vermuthe, dass die im Cytoplasma 
geUtote Kernsubstanz dieser Gebilde das Material zum Wachsthum 
jener grossen Kugeln liefert In der Kegel verschwinden aber nicht 
aUe von den kleinen Kugeln, sondern meist sind 5—10 derselben noch 
yorbanden, wenn die grossen zum neuen Nucleus unter einander ver- 
schmelzen. Jene lagern sich dann diesen an (Fig. 44, g) und gehen 
so ebenfalls in den neuen Kern tlber. In anderen F&Uen ISsen sich 
aUe kleinen KQgelchen auf, ehe sich der Hauptkern regenerirt (Fig. 44, 
A, wo noch die Furchen zwischen den verschmelzenden Eugeln zu er- 
kennen sind). Bei einigen wenigen Exemplaren habe ich ausserdem 
eine besondere Modification des ganzen Vorganges beobachtet; es trat 
nur eine Kugel von betrachtlicherem Umfange auf (Fig. 45), die zum 
neuen Kern heranwuchs. — Mftglicherweise stammen die KQgelchen, 
welche sich bis zum Schluss nicht selten erhalten, aus dem Schw&nn- 
paarling. Hierfttr spricht ihre Zahl, doch l&sst sich nichts Sicheres 
weder f&r noch gegen eine solche Annahme vorbringen, da die Kern- 
stilcke von Knospe und Hauptthier im Aussehen v5llig identisch sind. 
Der im Yorstehenden geschilderte Verlauf der Conjugation bei 
Epistylis simulans entspricht in alien wesentlichen Punkten demselben 
Yorgange bei Vorticetta microstoma und Epistylis plicatUis, von dem 
wir eine vortreffliche Darstellung durch Engelmann l ) besitzen. Man 
kann daher diesen Modus einstweilen ohne Bedenken als typisch fiir 
die nebenkernlosen Vorticellinen (im engeren Sinne) ansehen. Bei 
den einen Paranucleus besitzenden Infusorien dieser Gruppe verlauft 
die Conjugation im allgemeinen auch ebenso. BCtschli*) berichtet, 
dass bei Fort nebulifera und Carchesium poh/pinum der Nucleus der 
conjugirten Thiere in zahlreiche Bruchstflcke zerfallt, und dass der 
neue Kern aus einer Anzahl grdsserer Kugeln reconstruirt wird, ganz 
&hnlich, wie ich dies oben von Lagenophrys aseUi geschildert habe. 



1) Th. W. Ehgslmabn, TJeber Entwicklung und Fortpflanzung von 
Infusorien, in: Morph. Jahrb. I, p. 621 ffi. 

2) O. BttTSCHLi, Studien aber die ersten EntwioklungsYorgSnge der Ei- 
zelle, die Zelltheilung and die Conjugation der Infusorien, in: Abhandl. 
der Senkenberg'schen naturf. Geaellflchaft X, p. 234 des Separations. 
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BCtschli halt es ftlr sehr wahrscheinlich , dass die grosseren Kern- 
kugeln aus dem einen (oder beiden ?) Paranucleus hervorgehen , eine 
Ansicht, die auch ftir Lagenophrys zuzutreffen scheint. 1st dieselbe 
richtig, so liegt der wichtigste Unterschied in dem Verlauf der Con- 
jugation bei Vorticellinen mit Nebenkern und solchen ohne diesen in 
dem verschiedenen Ursprung der grflsseren Kernkugeln, die den neuen 
Kern — ausschliesslich oder wenigstens zum grSssten Theil — auf- 
bauen: bei jenen sind dieselben Paranucleusderivate, bei diesen modi- 
ficirte Bruchstticke des altcn Kernes. Ein principieller Gegensatz scheint 
mir hierin nicht zu bestehen, denn ich halte die Annahme ftlr unab- 
weisbar, dass in beiden Fallen jene Eugeln auf Eosten der im Plasma 
geldsten tlbrigen Theilstflcke des alten Nucleus herauswachsen. Die 
Differenz lftuft vielmehr nur darauf hinaus, dass bei den mit einem 
Nebenkern versehenen Infusorien diejenigen Eernelemente , welche 
wahrend der Conjugation zum neuen Nucleus heranwachsen sollen, 
schon vor derselben als isolirte Gebilde vorhanden sind, wohingegen 
dieselben sich bei den nebenkernlosen Formen erst im Beginn der 
Conjugation von der Hauptmasse des Kernes sondern. — Zwischen der 
Conjugation von Lagenophrys asetti und der von Epistylis simulans 
besteht ein Unterschied, auf den ich hier kurz eingehen will: bei 
ersterer tritt der Eern des Schw&rmers in toto, bei letzterer nach 
einem Zerfall in mehrere kleine Stticke in das Hauptthier fiber. Aber 
auch dieser Gegensatz schwindet, wenn man die Entstehungsweisen 
der Schwarmknospen sich bei beiden Arten vergegenwartigt. Bei 
Lagenophrys tritt der Kernzerfall ein, wahrend die Knospe sich anlegt, 
und der Nucleus des fertigen Schwftrmers hat daher eine nochmalige 
innige Mischung mit seinem Cytoplasma — eine solche ist, wie mir 
scheint, der Zweck jedes wahrend der Conjugation auftretenden Eern- 
zerfalls — nicht mehr nflthig. Bei Ep. simulans ist mir zwar die 
erste Anlage der Knospe entgangen. Da aber in derselben und im 
zngehdrigen Mutterthiere nie Eernbruchstflcke bemerkt wurden, ist es 
unzweifelhaft, dass sie ebenso entsteht, wie Engelmann es fttr Vorti- 
ceUa microstoma nachgewiesen hat: der Nucleus des Hauptthiers wftchst 
in die Knospe herein und wird dann bei der Losl5sung derselben mit 
durchschnitten. Eine innige Durchdringung des Cyto- und Nucleo- 
plasma findet hierbei nicht statt, sondern wird erst dann herbeigeftthrt, 
wenn sich die Knospe einen Paarling ausgesucht und sich an diesem 
fixirt hat. 
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V. Hetiochona sessilis mihi, eine neue VorticelKne. 

An den Kiemenblattern eiiies Gammarus aus der Nordsee habe 
ich eine neue Vorticelline gefunden, deren nachste Yerwandten unter 
den Gattungen Spirochona und StylocKona zu suchen sind. Wie bei 
diesen Infusorien ist das vordere KOrperende trichterartig erweitert 
und innen mit zahlreichen Cilien besetzt, welche die Nahrung herbei- 
strudeln. Das Thier moge den in der Ueberschrift genannten Nameo 
ftihren, da far den Kopftrichter desselben ein sonnenartiger Besatz 
dtlnner, steifer Stfihchen characteristisch ist, die vomRande ausgehen 
(Taf. IV, Fig. 49, 50, 51). Die Eeliochona sessilis hat die Gestalt 
einer Flasche, deren Hals in jenen Trichter ttbergeht. Dabei ist je- 
doch der Querschnitt des Flaschenbauches und des Trichters nicht 
rund, sondern oval, so dass man zwei Schmal- und zwei Breitseiten 
unterscheiden kann. Mit dem unteren quer abgestutzten Korperpole 
sitzt das Infusor dem Kiemenblatte breit auf , und zwar vornehmlich 
der Fl&che, weniger der Peripherie desselben. Die L&nge betragt 
von der Basis bis zum Beginn des Halses c. 0,034 mm, von hier bis 
zum Trichterrande 0,02 mm. Die Querachse der Eeliochona bei der 
Breitenansicht misst c. 0,025 mm, w&hrend derjenigen der Schmal- 
seite nur eine L&nge von 0,007 mm zukommt Der Korper ist fiberall 
vod einer dttnnen Cuticula bedeckt, die sich an der Anheftungsstelle 
durch besondere Zartheit auszeichnet. Von einigem Interesse ist an 
unserm Infusor nur der Trichter. Die eine Breitseite desselben — aie 
m5ge als Rttcken bezeichnet werden — ist n&mlich in zwei symme- 
trisch gestellte Lappen ausgezogen, die nach innen iibergeklappt sind 
und den Hohlraum des Trichters theilweise Uberdecken (Figur 51). 
Ausserdem ist der ganze Band des Trichters mit einer grossen Zahl 
starrer Stabchen versehen, die so ziemlich in gleichen Abstanden yon 
einander stehen und sich als schwache Leisten noch eine kurze Strecke 
in der Trichterwand verfolgen lassen. Bei einigen Individuen konnte 
ich mich ganz sicher Hberzeugen, dass einige von diesen Stabchen, 
ungef&hr jedes vierte, noch einmal so lang waren als die dazwischen 
stehenden ; bei andern war dagegen ein solcher Unterschied nicht fest- 
zustellen. Die von dem Trichterrand ausstrahlenden Badien fehlen nur 
auf der kurzen Strecke zwischen den beiden ilberhangend^i Kelch- 
lappen ; auf diesen selbst sind sie dagegen vorhanden und bewirken, 
dass der Zugang zum Trichterraum theilweise versperrt ist. Nur die 
kleineren der herbeigestrudelten Nahrungspartikelchen kdnnen das 
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Lattenwerk jener Stabchen passiren und in den am Grande des Trich- 
ters befindliehen kurzen Oesophagus gelangen, und in diesem Urn- 
stande liegt offenbar der Vortheil jener Einrichtung. — Im Zellplasma 
fallt dem Beobachter leicht ein rundlicher, feinkorniger Kern auf, Ton 
einem Paranucleus habe ich dagegen nichts bemerkt. Die Fortpflan- 
zung geschieht wie bei Spirochona gemmipara durch Knospen, welche 
sich an einer bestimmten Stelle der Bauchseite, an der Basis des 
Halses abschnuren (Fig. 49). Die naheren Einzelheiten dieses Vor- 
ganges habe ich aus Mangel an Material nicht verfolgen kdnnen. 



VI. Aegyria oliva Cl. et Lach. 

In seiner Abhandlung „Ueber Infusorien des Golfes von NeapeT l ) 
bemerkt Geza Entz yonder Aegyria oliva: „Der Kern liegt unterhalb des 
Schlundes. Er ist ein recht grosser, heller, runder oder ovaler Korper mit 
einem Querspalt; an wechselnder Stelle seiner Oberfl&chekonnte ich einen 
runden Nebenkern ganz deutlich, auch ohne Anwendung von Reagentien 
unterscheiden." Dieser kurzen Beschreibung mftchte ich noch Einiges 
hinzuffigen, da der Nucleus dieses Infusors einen etwas ungewohn- 
lichen Ban aufweist. Er ist n&mlicb aus zwei, sich gegen Farbstoffe 
yerschieden verhaltenden Halften zusainmengesetzt, in atmlicher Weise, 
wie dies yon Spirochona gemmipara, Leptodiscus medusoides und einigen 
Rhizopoden bekannt ist. Nach Abtodtung durch Osmiumsaure zeigt 
die erne Halfte des Kernes ein dunkelkdrniges Aussehen (Fig. 46, 3), 
wahrend die andere nahezu homogen und hell erscheint (2) und nur 
an ihrem vordersten Pole eine ganz leichte KSrnelung besitzt. Die 
Abschnitte 2 und 3 liegen eng an einander, sind aber durch eine deut- 
liche Linie geschieden, so dass der yon Geza Entz beobachtete Quer- 
spalt wohl nur ein Artefact gewesen sein kann. Bei Anwendung yon 
Carminldsungen farbt sich die helle Kernhalfte ganz intensiy, die dimkele 
dagegen nur sehr schwach. Der Kern der Aegyria oliva verhalt sich 
demnach gegen Farbstoffe gerade umgekehrt wie der der Spirochona 
gemmipara, bei welcher die dunkelkornige Partie die chromatische, 
die helle die achromatische ist. Es ware interessant zu erfahren , ob 
auch bei jener Form die Kemtheilung so complkirter Natur ist wie 
bei dieser; denn ware dieses der Fall, so wiirde man berechtigt sein, 

1) in: Mittheilungen der zoolog. Station zu Neapel, Bd. V, 1884, 
n. 349. 
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die getrennte Anordnung der chromatischen und der achromatischen 
Eernelemente als Ursacbe einer derartigen Mitose anzusehen. 



vuu Bemerknngen fiber Noctiluca miUaris Sun. and das 
durch ctie hervorgerufene Meerleuchten. 

W&hrend eines mehrwdchentlichen Aufenthaltes anf der Nordsee- 
Insel Borkum im Herbste 1886 habe ich die Noctiluca miUaris einer 
eingehenden Untersuchung unterworfen. Da jedoch erst neuerdings 
durch BttrscHLi 1 ) unsere Kenntnisse von dieser viel beobachteten 
Cystoflagellate in vortrefflicher Weise zusammengestellt sind, will ich 
mich hier auf einige kurze erg&nzende Notizen beschr&nken. 

Ueber den Kern der Noctiluca miUaris laaten die Angaben der 
verschiedenen Forscher ziemlich abweichend. Robin — dessen neueste 
Arbeit tiber Noctiluca ich mir leider nicht verschaffen konnte, sodass 
ich seine Ansichten nur aus der BttrscHLi'schen Darstellung kenne — 
und Vignal 1 ) halten ihn fur vdllig homogen, w&hrend Cienkowski') 
seiner Binnensubstanz die F&higkeit zuschreibt, sich in Ffiden und 
Strftnge auszuziehen, welche dem Beschauer im optischen Querschnitt 
als Ktigelchen erscheinen. Nach meinen Beobachtungen ist der Nu- 
cleus ein von einer deutlichen Membran begrenztes Bl&schen, dessen 
wasserklarer Inhalt zuweilen vftllig homogen resp. nach Anwendung 
yon Reagentien gleichmfissig feinkSrnig ist; in der Kegel finden sich 
aber im Kern mehrere Nucleoli, die echte Ktigelchen sind und keines- 
wegs bios optische Durchschnitte von Plasmastr&ngen darstellen. 
Kerne, welche Cibnkowski's Figur 12 entsprechen, habe ich nie ge- 
sehen und halte demgemass solche Nuclei — ohne tibrigens ihr Vor- 
kommen bestreiten zu wollen — fftr nicht normal gebaut. — Der 
Kern der Noctiluca ist, wie allbekannt, dem sogenannten „Central- 
plasma u eingebettet Dass er jedoch auch zuweilen, wie die Qbrigen 
Plasmakdrner, passiv auf gr5ssere Strecken hin und her bewegt werden 
kann, lehrten einige Individuen, bei denen er, weit vom 



1) Broth's Classen und Ordnungen. Bd. I : Protozoa, n 
yon 0. BtfTBCHXi, 1885, p. 1030 ffi. 

2) W. YiGKix, Recherohes histol. et physioL but lea No 
Arch, de PhysioL (2. Ser), T. 5, 1878, p. 486. 

3) L. Cienxowbxi, Ueber Noctiluca miliaria Sua., in: J 
Mat, Bd. IX, 1873, p. 49. 
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feint, in einer etwas dichtmaschigeren Portion des Plasmas lag 1 ). — 
Hinsichtlich des sog. „Staboiganes" schliesse ich mich ganz der 
BtirscHLi'&chen Deutung an, der zufolge die Leisten desselben bloss 
durch eine besonders dichte Anheftong des Plasmas an der Korper- 
membran hervorgerufen werden. Legt man eine Noctiluca so, dass 
man von oben in die Munddfinung hineinsieht und dabei die Band- 
geissel vor der letzteren hat, so nimmt bekanntlich das Staborgan 
hinter dem Vestibulum in Gestalt zweier auf einander zulaufender Falten 
seinen Anfang. Ich glaabe nan, dass sich auch vor der Mundfiflnung 
eine gleiche Bildung wird nachweisen lassen. Zu dieser Vermuthung 
bin ich durch die Betrachtung der in Regeneration befindlichen Noc- 
tiluken gefOhrt worden. Dieselben lassen n&mlich sehr h&ufig nicht 
nur 3 mehr oder minder weit fiber die KOrperoberfl&che hervorragende 
EGrner (Fig. 47; 48; a, b, e) erkennen, die den 3 Enden des Stab- 
organes entsprechen, sondern noch zwei andere (d und e), die sym- 
metrisch gruppirt, nicht weit von der Bandgeissel stehen and die 
ihre Entstehang doch sicherlich den gleichen Verh&ltnissen verdanken 
werden, wie die durch das Staborgan gebildeten AuswUchse. Leider 
habe ich es unterlassen, mich am lebenden Thiere hierttber zu orien- 
tiren. Die in Regeneration befindlichen Noctiluken sind in Folge ihres 
zusammengezogenen Plasmas specifisch etwas schwerer als die nor- 
malen Individuen; w&hrend diese in einem ruhig stehenden Gefesse 
an die Oberfl&che des Wassers steigen; sinken jene zu Boden. Durch- 
mustert man daher den Bodensatz, so erblickt man unter den in der 
Lftnge und Form der HOrner sowie im Kttrperumriss ausserordentlich 
variirenden Regenerationsthieren leicht auch solche fttnfhdrnige. 

Es ist bis jetzt noch nicht sicher nachgewiesen worden , welche 
von den beiden Fortpflanzungsarten der Noctiluca die h&ufigere ist. 
Nach meinen Beobachtungen kann es nicht zweifelhaft sein, dass die 
Bildung von Schw&rmern der Zahl nach die Fortpflanzung durch ein- 
fache Theilung tibertrifft. Nur der Umstand, dass gewisse Stadien 
des letzteren Vorganges sich von der Conjugation, welche bei Nocti- 
luca sehr haufig ist, auf den ersten Blick nicht unterscheiden lassen, 
erschwert die Erkenntniss des wahren Sachverhaltes. Ich habe eine 
grosse Anzahl bisquitffirmiger Paare isolirt und eine Zeit lang contro- 
lirt; nur ganz wenige derselben waren in der Theilung begriffen, w&hrend 
alle abrigen schliesslich zu einem Individuum verschmolzen. Da man 
nun solche achtftrmige Noctiluken ungef&hr ebenso haufig antriffit, wie 



1) Eine Yerweohslung mit einer Yaouole ist ausgesohloMen. 
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Thiere mit einer Schwftrmerplatte, so folgt bieraus ein beta 
numeri8che8 Uebergewicht der Knospung ttber die einfache 
Ueber den Verlauf der Conjugation im Einzelnen sind 
Cienkow8Ki schon gut unterrichtet Die beiden Paarlinge 
immer gleich gross und gehttren in der Kegel zu den mit 
oder kleinen Individuen; da nun andererseite die in der S 
bildung begriflenen Noctiluken meist vollstandig ausgewac 
so spricht auch dieser Umstand dafttr, dass die Knospen 1 
Conjugation angelegt werden, ihre Bildung demnach aucl 
s&chlich mit dieser zusammenh&ngt. Man darf jedoch nicht 
dass gerade bei der NocMuca miliaris sich das Alter der 
nicht immer nach der Kdrpergrtsse absch&tzen Ifisst, weil 
zu h&ufig einen Theil ihrer Membran *) abwerfen und durch 2 
ziebung des Plasmas ein geringeres Voluraen annehmen. - 
einanderbeftung der beiden Paarlinge gescbieht mitt 
klebrigen, structurlosen Gallerte, welche in dfinner Schich 
tlber dem Centralplasma gelegenen Theile der Kdrperwandi 
schieden wird. MerkwOrdiger Weise verschmelzen nun die B 
sofort mit einander, nacbdem die zwiachen ihnen liegenden 
partien resorbirt worden sind; sie fliehen einander viehnet 
sodass sie auf einem der ersten Stadien der Conjugation , 
ein schmaler Verbindungscanal zwiscben den Paarlingen 
hat, r&umlich nfther beisammenliegen als etwas sp&ter. Wih 
der bisquitformige Einschnitt zwischen den Individuen imr 
wird und diese mebr und mehr verwachsen, rOcken die Ke 
auf einander zu und vereinigen sich schliesslich. Den Momer 
schmelzung der Kerne habe ich einmal beobachtet Einc 
yer&nderung erleiden sie nicht hierbei, wohl aber vollfQhr 
gebildete Nucleus anfangs geringe amdboide Bewegungen. 
geissein der Paarlinge verschwinden meist schon bei B 
Conjugation , und zwar werden sie entweder abgeworfen, ii 
Falle sie vorher zu einem runzeligen, welken Faden werde 
werden allm&hlich eingezogen. Conjugationsthiere, welche r 
feuchten Eammer h&lt, ermatten oft so sehr, dass sie nich 



1) Diese Beobaohtung kann man sehr leicht an Thierei 
die auf dem Objeettr&ger etwas beunruhigt worden sind; sie 1 
zu beweiten, dass BOtschli (in: Morpholog. Jahrbuch, Bd. - 
nioht im Bechte ist, wenn er der Nootiluoa jede outioulare M 
sprioht 
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Staode sind, die oft dicht genaherten Kerne zur Verschmelzung zu 
bringen; sie erhalten sich 3—4 Tage in diesem doppelkernigen Zu- 
stande am Leben und stQlpen auch zuweilen w&hrend dieser Zeit aufo 
neue jedes eine Bandgeissel aus. 

Die Bilduog der Schwarmknospen soil nach Cienkowski dadurch 
eingeleitet werden, dass zwei PlasmahUgel sich ttber das Niveau der 
Kugel erheben. Dieselben sollen sich darauf in 4 Htigel theilen, diese 
is 8 und so fort. Dass solche Stadien mit 2 und 4 Httgeln vor- 
kommeD, ist wobl gewiss, aber sicherlich treten sie nlcht immer auf, 
denn vielfach fand ich nur eine dicke Plasmaschicht mit einigen wenigen 
Kernen, die wohl nach innen, aber nicht nach aussen vorsprang. — 
Robin verdanken wir Mktheilungen fiber die Ver&nderungeti , welche 
der Kern bei seinen successiven Theilungen durchmacht; solche an das 
iDdirecte Schema erinnernde Umwandlungen treten aber nur wahrend 
der ersten Theilungen auf ; spftter zerfellt er, wie ich 6fters beobachtet 
habe, durch einfache Durchschnlirung. — Die Ausbildung der Gilien 
fallt nicht immer genau auf dasselbe Entwicklungsstadium ; zuweilen 
erscheinen sie schon sehr frtth , wenn die einzelnen Plasm aauswUchse 
noch eine Reihe von Theilungen durchzumachen haben. Dann ereignet 
es sich auch wohl, dass einzelne Knospen zwei Geisseln erhalten. Auch 
die Gestalt der Schw&rmer ist manchen kleinen Schwaukungen unter- 
worfen, wie dies schon von Cienkowski bemerkt wurde. Besondere 
Beacbtung verdient nur der Dmstand, dass die Quer- und die Langsfurche 
nicht selten vdllig fehlen, was gegen den von BOtschli und Pouchet 
gemachten Versuch, an den Schwarmern der Noctiluca einen dinofia- 
gellatenartigen Bau nachzuweisen , sprechen wttrde. Dieselben stellen 
in diesem Falle eif&rmige oder ovale Kdrperchen dar, die an der Be- 
festigungsseite der Geissel etwas abgeflacht sind. Eine besondere 
Mundoffnung fehlt den Tbierchen, was auf eine kurze Dauer dieses 
Entwicklungsstadiums hindeutet. — Das Schicksal der Noctiluken, 
welche die Hauptmasse ihres Korpers bei der Knospenbildung einge- 
bfisst haben, ist zur Zeit noch unbekannt. Bei einigen Thieren, welche 
eine reife, schon mit Gilien versehene Schw&rmerplatte batten, konnte 
ich noch einzelne Kernbrocken durch Tinction nacbweisen. Es ist 
daher nicht unmoglich, dass einige Individuen nach der LoslGsung 
der Knospen noch weiter leben, zumal in dem ddnnen Plasmanetz, 
welches stets zurflckbleibt, ab und zu auch grdssere Portionen ange- 
troffen werden. Die von mir in der feuchten Kammer gehaltenen 
Noctiluken gingen stets zu Grunde, weil sie ftusserst leicht colla- 
biren. 
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Die Wirkung der verschiedenartigsten chemischen Edrper und 
physikalischen Er&fte auf das Leuchtverm5geD der Noctiluca ist schon 
von einer grossen Anzahl von Naturforschern untersucht wo«*«n »i« 
kamen alle zu dem Resultat, dass sich das Leuchten du 
st&rkeren Reiz, welcher Natur er auch sein mag, hervorrufei 
lange nur die Luft nicht abgeschlossen ist Dieser letzterc 
weist — da das Licht im Stickstoff erlischt — darauf bin 
Leuchten in die Categorie der Oxydationsprocesse gehOrt. 
nicht Bchwer, einige weitere Beobachtungen zu erbringen, ' 
die Richtigkeit dieses Satzes sprechen: so tritt z. B. das 
nur in dem peripheren Edrperplasma auf, und ferner sind di 
ruhig stehenden Gef&sse am Boden sich ansammelnden Regi 
zust&nde der Noctiluca, welche ihre Leuchtkraft noch in volli 
besitzen, viel schwerer zum Phosphoresciren zu bringen s 
der Oberfl&che schwimmenden normalen Individuen, weil 
htiherem Maasse unter dem Einfluss der atmospb&rischen L 
Man Bollte nun erwarten, eine S&ttigung des Wassers mit Sa 
wtkrde die thierische Phosphorescenz in besonderer Intensit 
rufen, was Quatrefages l ) bestreitet Ich habe daher die» 
wiederholt, und es ist mir auch in einigen Fallen gelungen, 
mehrere Minuten andauerndes Einleiten von reinem Sau 
mattes Licht zu veranlassen, das nach der Gasentwick 
ca. 10 Minuten ununterbrochen sichtbar war. Dass der V 
weilen fehlschlug, lag vermuthlich an den primitiven Ve 
unter denen ich zu arbeiten hatte. Legt man Noctiluken a 
Fliesspapier und betrachtet sie mit einer st&rkeren VergrSs 
lftsst sich das von ihnen ausstrahlende Licht in 4 Categorie 

1) blitzartiges, intensives Aufleuchten der gesammtei 
Plasmaschicht mit gleich darauf folgender Dunkelheit; 

2) ebenso, jedoch folgt ein 1—2 Minuten wahrendes 
Nachleuchten ; 

3) mattes Leuchten der ftusseren Plasmazone Oder einige 
Partieen derselben und gleichzeitiges starkes Funkeln einzel 
Punkte; 

4) ein grdsster Ereis der Eugeloberfl&che ist ganz odei 
leuchtend, und zwar setzt sich derselbe aus vielen kleinc 
zusammen. 



1) A. ds Quatbejfages, M^moire but la phosphoresoenoe 
Boulogne etc., in: Oomptes rendue T. 31, I860, p. 618. 
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BertLcksichtigt man die Resultate, zu denen Radziszewski 1 ) ge- 
laogt ist, so wird es wahrscheiolich, dass das diffuse Licht der KSrper- 
oberflftche von den kleinsten Fetttrdpfchen des engmaschigen Plasma- 
netzes, welches sich iiberall direct UDter der Cuticula vorfindet, aus- 
geht, w&hrend das aus einzelnen Punkten bestehende Licht den 
grdberen Fetttripfchen des peripheren Sarcodenetzes seinen Ursprang 
verdankt 

Die Frage, ob die Phosphorescenz der Noctiluca eine dem Willen 
des Thieres untenrorfene Erscheinung ist oder nicht, ist bis jetzt 
wenig erOrtert worden. Ich schliesse mich Pouchet*) an, welcher von 
dem Lenchten der Cilioflagellaten sagt: „c'est une simple propri6t£ 
pbysicochimique qui parait chez les 6tres inftrieurs indgpendante des 
manifestations vitales r6ciproques des individus", und halte demgemftss 
das Leuchten der Noctiluca fttr einen unwillkttrlichen Act, der durch 
einen &usseren Eeiz bedingt wird , und dem sich das Thier nicht zu 
entziehen vermag. Beobachtet man n&mlich lebensfrische Noctiluken, 
die sich an einem vdllig ruhigen Orte befinden, so constatirt man ein 
vollst&ndiges Schwinden des Lichtes. Dass Spuren desselben ab und 
zu wiederkehren , liegt wohl daran, dass sich die an der Oberfl&che 
des Wassers in dichter Schicht ansammelnden Noctiluken theils gegen- 
seitig beunruhigen, theils durch Entomostraken und andere kleine 
Thiere, deren Gegenwart sich nicht ausschliessen l&sst, gereizt und 
dadurch zum Leuchten gebracht werden. Anderereeits folgt die Er- 
scheinung ausnahmslos und sofort jeder intensiven Reizung, wie der 
Donner dem filitze. 

Ob und inwiefern das wunderbare Phanomen, das seinen Ursprung 
dem Zusammenwirken von Tausenden und Abertausenden winziger 
Qrganismen verdankt — das Meerleuchten — von den jeweiligen 
Witterungsyerh&ltnissen abh&ngt, ist meines Wissens noch wenig ge- 
prQft worden. Ich habe daher l 1 /* Monate lang auf der Insel fior- 
kum Wind und Wetter mit Rttcksicht auf die grossere und geringere 
Intensit&t des Meerleuchtens controlirt und bin zu dem Besultat ge- 
kommen, dass nur der Wind und die St&rke des Wellenschlages einen 
nachweisbaren Einfluss auf das Zustandekommen jener schdnen Er- 
scheinung austtben. Damit das Ph&nomen sich in seiner ganzen Pracht 



1) Be. Radziszewski, Ueber die Phosphorescenz der organisohen und 
organisirten Korper, in: Lime's Ann. d. Chemie, Bd. 203, 18S0, p. 305. 

2) 6. Pouchbt, Contribution k l'histoire des Cilioflagelle's, in; Journ, 
Anal Physiol., T. 19, 1883, p. 437. 
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zeige, mass der Wind einige Tage anhaltend yon der oflenen See auf 
die Kflste zu geweht haben. Trifft dieser Umstand mit einer mfissig 
bewegten Meeresoberfl&che zusammen , so kann &ef Besucher anserer 
NordseekQste, der sehr oft vergeblich Abends an den Strand zieht, 
mit Sicherheit auf den ersehnten Genuss rechnen. In Folge dee See- 
windes sammeln sich offenbar grosse Mengen von Noctiluken in un- 
mittelbarer N&he der Kttste, w&hrend die Thiere durch Landwind wie- 
der yon derselben entfernt werden. Dass ein starker Wellenschlag 
das Schauspiel nicht zur vollen Schttnheit heranreifen lasst, trotz der 
grttsseren Reizung, welcher die Thiere dann ausgesetzt sind, erklSrt 
sich leicht datura, dass in diesem Falle die Noctiluken zu sehr unter 
die Oberfl&che des Wassers gerissen werden , da ja jedes Wellentheil- 
chen eine Curve bescbreibt und um so tiefer herabsteigt, je hfther die 
Welle war. Far die weit verbreitete Ansicht, dass das Phanomen 
besonders in gewitterscbwfllen N&chten sich zeige, habe ich keine Be- 
weise gefunden. An mehreren Abenden war die Insel Borknra von 
alien Seiten von Gewittern umgeben, aber keine Spur von Meerleuchten 
war zu sehen, weil einige Zeit hindurch Landwind geherrscht hatte. 
Andererseits rief eine hohe electrische Spannung der Atmosph&re bei 
gleichzeitigem Seewind keine besondere Intensitat der Erscheinung 
hervor. Diese Behauptung hat daher wohl nur deshalb Anklang ge- 
funden, weil an Gewitterabenden die See sich zu beruhigen pflegt und 
dadurch das Zustandekommen des Meerleuchtens begiinstigt. 



Vm. Die Copulation und die Conjugation yon Paramaecium 

putrinum Cl, et L. 

Durch Engelmann l ) sind wir mit der in theoretischer HiDsicht 
sehr wichtigen Tbatsache bekannt gemacht worden, dass bei Stp- 
lonychia mytilus, pusUdata und histrio zweierlei verschiedene Conju- 
gationsprooesse vorkommen, welche er als Copulation und Conjugation 
b. str. unterscheidet. Die erstere besteht in einer totalen und dauero- 
den Verschmelzung der beiden Paarlinge, wobei die zwei in jedem 
normalen Thiere vorbandenen Kerne, ohne weitere StructurverftnderuDgen 
zu erleiden, sich vereinigen. Aus den vier ursprtinglichen Nuclei werden 
demnach zwei. Diese verwachsen darauf mit einander, um nach einiger 
Zeit wicder in zwei gesonderte K5rper zu zerfallen. Die Nebenkerae 



1) 1. c. p. 612 ft 



- 47 - 

verhalten sich bei der Copulation ganz fthnlich wie die Hauptkerne. 
Auch sie verschmelzen mit einander. — Bei der eigentlichen Conjugation 
hingegen vereinigen sich beide Individuen nur mit ihrer vorderen 
K6rperhalfte — zuweilen auch mit ihren L&ngsseiten — und bleiben 
for einige Zeit, etwa 24 Stunden, mit einander verbunden. Die Kerne 
nod Nebenkerne durchlanfen w&hrend der Syzygie und nach L5sung 
derselben tiefgreifende, zu einer vollst&ndigen Neubildung derselben 
fohrende Ver&nderungen, auf die ich hier nicht nfther eingehen kann. 
— Conjugation und Copulation sind zwei in morphologischer Hinsicht 
vollkommen von einander verschiedene Processe, von denen man daher 
auch annehmen darf, dass sie physiologisch differenten Zwecken dienen, 
und zwar wird man wohl nicht irregehen, wenn man die Aufgabe 
der Copulation darin erblickt, zwei Thiere mit all' ihren individuellen 
Eigenthilmlichkeiten zu einem cinzigen Organismus zu vereinigen, wfth- 
rend die Conjugation eine Regeneration, eine Veijflngung der Kerne 
herbeizuftthren audit 

Ein solcher Gegensatz zwischen einer Copulation und einer Conju- 
gation findet sich nun auch bei Pararwiecum putrinum. Ich beobachtete 
eine Conjugationsepidemie im Juli 1887 und fand unter den Thieren 
dereelben einige Paare — im Ganzen c. 12—15 — deren Individuen 
anf eine ungew&hnliche Weise verbunden waren. Die Thiere lagen 
nicht mit ihrer einen L&ngsseite aneinandergepresst, sondern hatton 
sich nur mit der hinteren Leibesh&lfte im stumpfen Winkel vemnigt 
(Taf. V Fig. 52). Als hintere Kdrperh&lfte fasse ich hierbei diqjenige 
auf, in deren Bereich die Mundftfihung fallt, weil die Paramaecien in 
der Kegel mit dem entgegengesetzten Korperende voran umherschwimmen, 
Beide Copulirenden verschmelzen vollst&ndig und kehren sich dabei 
die Bauchseiten mit den Mundofinungen zu. Auf den gegentlberliegenden 
Sfickenfl&chen sieht man ausserdem die vier contractilen Vacuolen der 
beiden Paarlinge sich abwechselnd zusammenziehen und wieder aus- 
dehnero. Auf den jttngsten Stadien des ganzen Vorganges betr&gt der 
von beiden Individuen gebildete Winkel ungefohr einen Rechten , und 
die Mundofihungen liegen ziemlich weit von einander entfemt. All- 
m&hlich aber wird die Verschmelzung eine immer innigere, der Winkel 
stumpfer und stumpfer, bis schliesslich beide Paarlinge zu einem gerad- 
Bnigen Organismus verwachsen sind, dessen zwei Vestibula dicht neben 
einander stehen (Fig. 53). Von gewdhnlichen Individuen sind der- 
artige Thiere meist an ihrer etwas abweichenden Gestalt schon mit 
schwacher YergrOsserung zu unterscheiden. Sie pflegen in der Mitte 
des Bauches und des ROekens buckelartig aufgetrieben zu sein und 
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zeichnen sich ausaerdem durch besondere Grdsse aos, da die Paarlmge 
nicht selten ausgewachsen sincL Leider Bind die Copulationspaare sehr 
empfindlich, so dass ich sie nie linger als 24 Stunden in der feuchten 
Kammer am Leben erhalten konnte, ein Zeitraum, in dem die bis jctzt 
geschilderten Veranderungen durchlaufen wurden. Das weitere Schicfesal 
der beiden Munddfihungen und der pulsirenden Vacuolen bleibt aos 
diesem Grunde noch festzustellen ; es 8chien mir, ate ob erstere zu 
einer einzigen yerwttchsen. — Die Kerne verhalten sich bei der Co- 
pulation sehr einfach; ohne sich irgendwie zu verandern, wandern sie 
einander entgegen und verschmelzen in der Mitte des gemeinschaft- 
lichen Korpers oder in deren Nahe durch Nebeneinanderlagerung zu 
einem einzigen Gebilde. Auch die Nebenkerne rttcken auf einander 
zu, doch ist es mir nicht gelungen, ihre Vereinigung zu constatiren; 
trotzdem kann dieselbe kaum zweifelhaft sein, denn ich habe beide 
Paranuclei in unver&nderter Gestalt ofters unmittelbar bei einander 
liegend gefunden. — Die Copulation ist bei Paramaecium puirinum 
eine seltene Erscheinung und wohl nur aus diesem Grunde bis dahin 
flbersehen worden. Die von mir beobachteten Paare be&nden sich 
s&mmtlich zwischen vielen Hunderten von Thieren, die mit wenigen 
Ausnahmen eine Coiyugationsperiode eben durchlaufen batten oder in 
den letzten Stadien derselben standen. Als die Epidemie fast voll- 
st&ndig erloschen war, habe ich auch vergebens nach Copulationspaaren 
gesucht Dies scheint auf einen Zusammenhang beider Vorgange hin- 
zudeuten; doch konnen erst weitere Untersuchungen entscheiden, ob 
derselbe nicht bloss zufalliger Natur war und vielleicht bei anderen 
Epidemien fehlen wird. 

Die Conjugation von Paramaecium putrinum stimmt in alien 
wesentlichen Zflgen mit der von Par. aurelia 1 ) ttberein, und da die 
zahlreichen Angaben, welche ttber den letzteren Vorgang von frOheren 
Forschern gemacht worden sind, erst ganz kilrzlich in yortrefflicher 
Weise durch Gkubeb •) zusammengestellt und erweitert worden sind, 
will ich mich bier auf die fiesprechung einiger controverser und zweifel- 
hafter Punkte beschranken. 



1) Diese beiden Arten stehen sich iiberhaupt sehr nahe. Nament- 
lich soheint das Fehlen reap, das Vorhandensein einer Triohooystensohioht 
keinen Speciesuntersohied auszumachen, denn ioh traf ofters — : wie auch 
BOtbohu — dieselbe bei Par. puirinum sehr deutlioh ausgebildet, 
(Fig. 53). 

2) A. Gbubbb, Der Conjugationsprocess bei Paramaecium Aurelia. in : 
3er. Nat-forsoh. Ges., Freiburg i. Br., Bd. II. j 
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Zunfichst sei hervorgehoben , dass eine Eigenthtimlichkeit des 
Nebenkernes im normalen Zustande bis jetzt tibersehen worden ist 
Derselbe besitzt eine spindelformige, ovale oder auch wohl runde Ge- 
stalt and im Verh&ltniss zum Kern ein viel geringeres Tinctionsver- 
mSgen, eine Eigenschaft, die seine Derivate auch wfthrend eines grossen 
Theiles der Conjugation charakterisirt Ausserdem weist der Neben- 
kern constant einen lichten, kdrnchenfreien Pol auf, der stets vollst&ndig 
angef&rbt bleibt (Fig. 54). Derselbe macht den Eindruck, als ob ihm 
die Nebenkernsubstanz vflllig fehle, and er nur yon einer wasserklaren 
Flflsaigkeit erfQllt sei. Eine derartige lichte Stelle babe ich schon 
frflher von den Paranuclei der Spirockona genmipara beschrieben und 
sie anch bei einigen andern, nicbt nfther bestimmten Infasorien wieder 
gefnnden. Ihr scheint daher eine weitere Verbreitung zuzukommen, 
wenn es auch sicher ist, dass sie manchen Arten fehlt. Die von 
Jickbli 1 ) vertretene Ansicht, dass der Nebenkern mit dem Hauptkern 
bei den Infdsorien irgenwie verbunden sei , trifft fttr Par. putrinum 
and cmrdia nicht zu. Er liegt frei in einer Nische des Nucleus oder 
neben ihm. 

Die conjugirenden Param&cien vereinigen sich bekanntlich in 
schwach gekreuzter Stellung, und zwar so, dass die Verwachsungs- 
stelle etwas vor die MundOflfhungen der Paarlinge f&Ut. Man erkennt 
diese Verhftltnisse am besten an Thieren, die im Begriff sind, sich 
wieder zu trennen (Fig. &6). Beide Individuen der citirten Abbildung 
stehen durch einen kleinen Canal in offener Communication mit ein- 
ander. Die Munddfihungen liegen ein wenig hinter dieser Verbindungs- 
brflcke, und zwar die eine unter, die andere fiber derselben. Beide 
Paarlinge kehren dem Beschauer daher auch nicht die gleiche KOrper- 
seite zu, sondern man erblickt die linke des einen und die rechte des 
andern. Es ist ein genaues Verst&ndniss dieser Verhftltnisse — die 
auch wfthrend der eigentlichen Syzygie die gleichen sind, nur dass 
dann die Thiere dichter aneinandergepresst sind — wesentlich, weil 
sich eine wichtige Phase der Conjugation an der Verwachsungsstelle 
abspielt Ich meine das Stadium der gekreuzt fiber einander liegenden 
Nebenkernspindeln , das so manchen der frQheren Beobachter zu der 
irrigen Yorstellung *) eines gegenseitigen Austausches derselben ver- 



1) C. Jickbli, TJeber die Kern verhfiltnisse der Infusorien, in: Zoolog. 
Anzeiger, 1884. 

2) Sie wird neuerdings noch yon E. Mattpas (in: Comptes rendus 
Ao. So. Paris 1886, No. 26, Juni, p. 1569—73) aufrecht erhalten; doch 
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leitet hat. Wie schon aus der citirten Abhandlung Gi 
geht, weiche ich tod diesem Forecher nur in einem 
ab. W&hrend er angiebt, dass die Nebenkernspindeln 1 
einer petschaftftrmigen Gestalt mit einander vorttt 
schmelzen, babe ich verschiedene Male beobachtet, dass 
ihre Form zu &ndern, auf einander zurQckten, sich krei 
einigen Stunden wieder auseinandergingen. Als id 
suchungen an Param. aurelia anstellte, glaubte ich auc 
Austausch der Spindeln und achtete, urn diese Frage 
▼ornehmlich auf die Gestalt der gekreozten Samenkapse 
nun nicht selten yor, dass dieselben leicht von eina 
scheiden sind, indem die eine etwas breiter oder in 
zugespitzt ist als die zweite (Fig. 56). Diese Untei 
sich dud auch noch deutlich nachweisen, als die Spind< 
von einander entfernt batten, ein Umstand, der sich i 
GRUBER'schen Ansicht vereinigen Ifisst. Kann man < 
nehmen, dass an Spindeln, die einmal petschaftftrmig 
sp&ter wieder dieselben kleinen individuellen Eigei 
der Gestalt auftreten, die ursprflnglich vorhanden 
ttbrigens deshalb Gruber's Beobachtungen ftir unrich 
wollen, glaube ich docb, dass eine solche Verschmelzu 
kapseln nicht in alien F&Uen eintritt. Bei der Unten 
Praparate yod Par. putrinum bin ich zu denselben Res 
Auch hier fand ich die Spindeln nur fiber einander lieg 
wachsen. 

An die soeben besprochene Phase des Conjug 
knfkpft sich noch eine zweite Frage, die zur Zeit noch 
Beantwortung harrt. Engelmann hat jenen Vorgang bei 
zu einer Zeit beobachtet, wo jeder Paarling nur eine 
Gruber findet in seltenen Fallen wohl auch Thiere, „b< 
lange, halbmondformig gekrQmmte, Uberaus umfangr< 
tiber einander gelagert waren, und sonst in keinem 
Nebenkern sichtbar war." In der Kegel soil die Annfcl 
dem Zweispindel-Stadium erfolgen. Ich traf sie bei 
ungefahr gleich haufig bei Anwesenheit von 1, 2 odei 
bauten Spindeln in jedem Thier an. Besass jeder Paa 



gehe ich hier nioht auf dieselbe ein, weil die interessante 
yon den bisherigen Ansohauungen abweiohenden Angabei 
sohen Forochers noch nioht in ausfuhrlioher Mittheilung 
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kapseln, so lagen die zwei freien zuweilen unmittelbar neben den ge- 
kreuzten, als ob sie die Thatigkeit derselben zu untersttttzen suchten. 
Zukflnftige Untersuchungen werden nun zu entscheiden haben, wie die 
angegebenen Beobachtungen zu erklaren sind; ob das Stadium der 
Spindelkreuzung nur einmal in jeder Syzygie — und zwar bald yor, 
bald nach der ersten oder zweiten Theilung der Spindeln — auftritt, 
oder ob sicb dieser Yorgang mehrere Male wiederbolt. Eine genaue 
Aufklftrung dieser Verh&ltnisse wtirde auch Licht auf die Bedeutung 
der Spindelkreuzung werfen. Bei mehrfacher Wiederkehr dieses Sta- 
diums wird es — vorausgesetzt, dass dasselbe stets sich gleich bleibt 
— unmdglich einen Substanzaustausch zwischen beiden Spindeln im 
Sione Gruber's anzunehmen, da ftir die Erreichung dieses Zweckes 
eine einmalige innige Bertihrung genligen wtirde. Gehen doch alle 
8 (resp. 16) Spindeln der beiden Paarlinge aus den zwei prim&ren 
Samenkapseln hervor, die scbon einmal in Wechselwirkung zu einander 
getreten sind. In diesem FaUe wtirde man den Nebenkernspindeln die 
Beeinflus8ung und F5rderung eines energiscben Plasmaaustausches 
zwischen beiden Conjugirenden zuzuschreiben haben, eine Ansicht, die 
sich schon jetfct durch eine Tbatsache sttitzen lftsst: das Plasma nimmt 
in der Umgebung der Vestibula eine ganz ver&nderte Beschaffenheit 
an (Fig. 56). Es bildet einen lichten kOrnerfreien Hof um jede Spindel, 
wodurch man bei einiger Uebung in den Stand gesetzt wird, schon 
bei schwacher VergrOsserung die auf diesem Stadium befindlichen 
Paare zu erkennen. Diese hellen Plasmapartien yerschwinden wieder, 
wenn die Spindeln auseinandergerflckt sind, ein Beweis, dass letztere 
in der That das Cytoplasma irgendwie beeinflussen. 

Von den durch BftrscHLi, Gruber und Balbiaki vertretenen An- 
sichten Ober die nach L5sung der Syzygie erfolgenden Umwandlungen 
des Nebenkernes weiche ich in einem wichtigen Punkte ab : der neue 
Paranucleus entsteht nach meinen Beobachtungen aus einem der Bruch- 
stUcke des Hauptkernes und ist keiu Derivat des ursprtinglichen Neben- 
kernes. Ohne Zweifel kommt es manchmal in den Einzelthieren zur 
Bildung von 8 Nebenkernspindeln, yon denen also m5glicher Weise 
4 zum neuen Hauptkern, die tibrigen alle oder theilweise zum Neben- 
kern werden kdnnten. Ich glaube jedoch, dass in diesem FaUe das 
betreffende Infusor sich theilt, und somit jedes Tochterthier 4 Spin- 
deln erbalt, die zu den bekannten grossen, lichten, und mit einem 
deutlichen Nucleolus versehenen „Keimkugeln ul ) werden. Fftrbt man 



1) Ich behalte diesen Ausdruok bei, nattirlioh nicht im Sinne der 

4* 
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namlich mit Picrocarmin, zieht gehdrig aus, sodass das ZeUplasma 
ganz ungefarbt erscheint, and untersucht daraaf in Wasser oder noch 
besser in Glycerin (nicht Canadabalsam oder Damarharz !), so unter- 
scheiden sich die Nebenkernderiyate w&hrend der ersten Tage nach 
L5sung der Syzygie auffallend von den Hauptkernbruchstftcken : w&h- 
rend diese sich intensiv tingiren, nehmen jene den Farbstoff gar nicht 
oder fast gar nicht auf. Viele hundert Pr&parate, die ich durch- 
musterte, zeigten nun stets neben zahlreichen Zerfallproducten des 
alten Kernes ausschliesslich 4 ungefarbte Keimkugeln, aber nie irgend 
welche Gebilde, die durch F&rbung oder Structur sich yon jenen zwei 
Gruppen yon KSrpern unterschieden , also eventuell ebenfalls Neben- 
kernderiyate sein konnten. Auf diesem Stadium ist daher, wie ich 
flberzeugt bin, der neue Nebenkern noch nicht in irgend welcher Form 
angelegt. — Jene 4 lichten Korper, die Eiern in der That so t&uschend 
ihnlich sehen, dass man Balbiani's frtihere Deutung wohl yerzeihlich 
finden muss, wachsen nun zum Hauptkern heran, und zwar bald alle 
vier, bald nur zwei derselben, in welchem Falle die zwei andereo 
durch Theilung einem anderen Individuum zugefQhrt werden. Zu- 
weilen trifit man sogar in Folge einer nochmaligen Theilung nur eine 
Keimkugel an. — Hinsichtlich der feineren Structur der Keimkugeln 
gehen die Angaben der yerschiedenen Forscher ziemlich auseinander. 
KOlliker 1 ) und Balbiajsti finden in denselben einen centralcn Korper, 
der nach ersterem bald homogen, bald mit einem Hohlraum yersehen 
sein soil. BUtschli*) halt dies Gebilde for eine einfache Vacuole, 
und Gbuber hebt nur die granulirte Beschaffenh&t der lichten Korper 
hervor. Ich bin sicher, dass die beiden erstgenannten Forscher der 
Wahrheit naher gekommen sind als die beiden letzteren. Jene vier 
Gebilde besitzen namlich in der That einen nach Abtftdtung mit Os- 
miumsaure sehr deutlichen centralen Kern yon dichtem, homogesem 
Bau und schwach fllartigem Glanz (Fig. 65). Derselbe wird 1— 3 p 
gross und ist rund oder auch wohl l&nglich. In Canadabalsam wird 
er unsichtbar. Er wird umgeben yon einer schmalen Zone sehr lichten 
und kornchenfreien Plasmas, auf die nach aussen die Hauptmasse der 
Keimkugel folgt Sie macht ebenfalls einen homogenen, hellen Ein- 
druck, ist aber immer yon mehr oder minder zahlreichen Kdrnchen 



STEra'schen Embryonentheorie, sondern weil diese Kugeln die Keime des 
spateren Kernes sind. 

1) IooneB histiologioae, 1864, Heft I. 

2) BtJTSCHM, 1. c. p. 92. 
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durchsetzt. Nach aussen liegt ihr eine Membran auf, die sich h$ufig 
abhebt und dann sehr in die Augen fallt Die ganze Keimkugel bleibt 
bei der angegebenen Behandlungsweise farblos, weil eben von Anfang 
an der Nebenkern sehr arm an Chromatin ist. Sie entwickelt sich in 
der Weise aus einer Iftngsstreifigen Spindel, dass ihre Substanz dicht 
and homogen wird und zahlreiche, ziemlich grobe Kflrnchen abscheidet 
(Fig. 57). Diese scheinen spater zu zerfallen und sich liber die ganze 
Grundmasse zu yertheilen ; gleichzeitig wird das Gebilde rundlich. Wie 
sich auf diesem Stadium das centrale Korn anlegt, ist mir unklar ge- 
blieben. — Dasselbe bleibt haufig bis fast zum Schluss der Kern- 
regeneration eihalten und liefert dann den sichersten Beweis far die 
Entstehung des neuen Nucleus aus jenen lichten Keimkugeln (Fig. 
58, 59). Sobald diese letzteren vollstandig ausgebildet sind, fangen 
die Bruchstticke des alten Kernes an, eine eigenartige Veranderung zu 
erleiden. Sie verlieren ihr Chromatin, und zwar zunachst nur auf 
einer kleinen, meist im Centrum gelegenen Stelle, die gleichzeitig 
etwas grobkorniger wird. Ist dieser Process weiter fortgeschritten, 
so erhalten die Trimmer des alten Kernes ein sehr charakteristisches 
Aussehen, das auch schon BCtschli 1 ) aufgefallen ist (Fig. 60): in- 
mitten eines stark tingirten Binges liegt eine helle, kornige und un- 
gefarbte Substanz, die von der Aussenzone nicht selten auch besonders 
abgesetzt erscheint (Fig. 61). Bei anderen Thieren verschwindet das 
Chromatin zuerst an irgend einer peripherischen Stelle (Fig. 62). In 
alien Fallen werden die Bruchst&cke des alten Kernes auf diese Weise 
zu untingirten, dichtkornigcn Korpern, die sich anfangs noch vom um- 
gebenden Plasma unterscheiden lassen, schliesslich aber ganz in dieses 
abergehen. In demselben Maasse nun, in dem das Chromatin die 
Trimmer des alten Kernes verlasst, fangen die Keimkugeln an, sich 
mehr und mehr zu farben, wahrend sie gleichzeitig auch an Grosse 
zunehmen und kdrniger werden. Das Chromatin der Bruchsttlcke wird 
daher sehr wahrscheinlich im Cytoplasma gelost und wandert in dieser 
fftr Farbstoffe nicht mehr besonders empfindlichen Form in die Keim- 
kugeln fiber. Dabei kommt es haufig vor, dass die Grundsubstanz 
der letzteren sich schon gut tingirt hat, wahrend das centrale Korn 
noch ganz ungeftrbt hindurchschimmert. 

Die Neubildung des Hauptkernes kann nun in verschiedener Weise 
erfolgen : 

1) In der Begel verschwinden die Bruchsttlcke des alten Kernes 



1) BttrscHLi, 1. c. Taf. VIII, Fig. 21—28. 
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in der geschilderten Art bis auf einige wenige (2—10). Von diesen 
geht tins noch tines Theiles seines Chromatins verlustig, erhftlt einen 
hellen Pol and wird so zum Nebenkern. Alle ubrigen verschmelzen 
mit den Kdrpern, welche aus den Keimkugeln hervorgegangen sind, 
und deren Anzabl je nach den eingetretenen Tbeilungen 4, 2 oder 1 
betrftgt (Fig. 63). 

2) Nur wenige Bruchstticke des alten Kernes wandeln sich in 
Cytoplasma um; die meisten bleiben erbalten und verschmelzen un- 
verandert mit den lichten KSrpern zum neuen Hauptkern. Diesen 
Modus habe ich nur einige wenige Male nachweisen k&nnen (Fig. 64). 

3) Es yerschwinden alle Bruchstticke bis auf einen, der zum 
Nebenkern wird. Der neue Nucleus entsteht ausschliesslich aus der 
Verwachsung der Keimkugeln (Fig. 59). Da in diesem Falle manch- 
mal auch der Paranucleus vor der Neubildung des Hauptkernes noch 
nicht vorhanden ist, so kann er dann nur durch Abldsung vom neuen 
Nucleus entstehen (Fig. 58). 

Wie man sieht, erfolgt die Neubildung des Hauptkernes im Prin- 
cipe stets gleich, nur die Anzahl der hierbti benutzten BruchstUcke 
des alten Kernes unterliegt erheblichen Schwankungen. 



DL Schlussbetrachtungen fiber das Wesen der Copulation 
und der Conjugation. 

Aus den in der vorstehenden Abhandlung mitgetheilten Beobach- 
tungen lassen sich, bei moglichster Berttcksichtigung aller dbrigen bis 
jetzt liber die Conjugation gesammelten Erfahrungen, einige theoretische 
Schltisse Ziehen, die im Folgenden besprochen werden sollen. Ich 
gebe ihnen die Gestalt von Thesen, um sie in eine pr&cise Form zu 
kleiden. 

I. Die bisher unter dem allgemeinen Namen der Conjugation bei den 
Protozoen bekannten Verschmelzungsprocesse zweier Individuen 
zerfallen in zwei scharf zu sondernde Vorgftnge: 
1) in die der Copulation, bei welcher die Zellkfirper und 
die Kerne der beiden Paarlinge dauernd zu einem eiimgen 
Organismus yerwachsen, ohne dass ein Zerfall und eine He- 
generation der Nuclei hierbei stattfindet. Sind Nebenkerne 
vorhanden, so vereinigen sich diese ebenfalls, ohne bemerkens- 
werthe Structurveranderungen zu durchlaufen. 
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2) in die der Conjugation s. str., bei welcher die Zellktf rper 
der Paarlinge vorflbergehend oder dauernd mit einander ver- 
schmelzen, w&hrend die Kerne in alien Fallen eine mehr oder 
minder complicirte Regeneration erfahren l ). 
Der wesentliche Inhalt dieser These ist frtther schon von Engel- 
mann hervorgehoben worden. Jedoch hat sich dieser Forscher damit 
begniigt, auf daa Yorkommen yon zweierlei verschiedenen Conjugations- 
processen bei den Stylonychien hinzuweisen, ohne dieser Thatsache eine 
allgemeinere Verbreitung und eine tiefere Bedeutung zuzuerkennen. 
Ich glaube, dass wir gegenw&rtig schon diesen weiteren Schritt thun 
durfen, weil wir einmal Copulation und Conjugation neben einander 
noch bei einer zweiten, der eben genannten ziemlich fernstehenden 
Infusorienform kennen gelernt haben — was mit einiger Wahrschein- 
lichkeit fur eine weitere Verbreitung der Copulation bei den Ciliaten 
gpricht — und weil wir zweitens tiber die grossen morphologischen 
Verschiedenheiten der beiden Vorgange augenblicklich viel besser unter- 
richtet sind , als es zur Zeit des Erscheinens der wichtigen Engel- 
MANN'schen Untersuchungen der Fall war. Die Ausdriicke Copulation 
und Conjugation findet man nicht selten in der Protozoenliteratur mit 
dem Unterschiede gebraucht, dass mit ersterer die dauernde, mit letz- 
terer die vorubergehende Verschmelzung zweier Individuen bezeichnet 
wird, gleichviel wie die Kerne sich hierbei verhalten. In diesem Sinne 
lasst sich aber unzweifelhaft eine scharfe Sonderung zwischen Copu- 
lation und Conjugation nicht vornehmen, da eine echte Kernregeneration 
sowohl im Zusammenhang mit einer dauernden Vereinigung (Vorti- 
cellinen) als einer vorttbergehenden (die Ubrigen Ciliaten) angetroffen 
wird. Maassgebend far die Unterscheidung zweier Gruppen yon Ver- 
schmelzungsprocessen der Protozoen kann daher nur das Verhalten 
der Kerne sein. Sobald die Nuclei der Paarlinge und, wenn sie vor- 
handen sind, auch die Nebenkerne einfach mit einander verwachsen, 
ohne dass erstere vorher zerfallen oder sich bemerkenswerth ver&ndern, 
werden wir von Copulation reden. L&uft der ganze Vorgang dagegen 
darauf hinaus, den Kern zu regeneriren, d. h. ihn g&nzlich oder theil- 
weise aus neuen Elementen aufzubauen, so haben wir es mit einer Con- 
jugation zu thun. 



1) Aus practisohen Griinden rede ich auoh dann noch yon einer 
Conjugation, wenn die SchlneBBtadien dieser Regeneration an Einzelthie- 
ren, also nach Aufhebung der Syzygie, sich abspielen. 
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Dass die beiden in Rede stehenden Processe in der That streng 
zu sondern sind, und dass man ihnen eine verschiedene physiologische 
Bedeutung zuschreiben muss, geht meines Erachtens aus ihrem gleich- 
zeitigen Vorkommen bei denselben Species hervor. Mdglich ware ja es 
auch , dass die Conjugation und die Copulation nur verschieden hoch 
entwickelte Stadien eines und desselben Yorganges seien; aber dann 
diirften sie nicht beide bei derselben Art anzutreffen sein und vor 
allem nicht in einer so total verschiedenen morphologischen Ausbildung. 
Allein das Verhalten der Nebenkerne, die in einem Falle ebenso wie 
die Hauptkerne sich yereinigen, im anderen dagegen auf complicirte 
Weise zum neuen Hauptkern heranwachsen, weist klar darauf hin, dass 
beide Vorg&nge verschiedener Natur sind. 1st diese Anschauung richtig, 
so braucht die Conjugation eine Copulation nicht auszuschliessen, und 
in der That stammten die von mir beobachteten Copulationefelle sammt- 
lich aus kleinen Uhrschalchen , in denen eine intensive CoDJugations- 
epidemie geherrscht hatte und noch herrschte. Ausserdem berichtet 
Engelmann : „einmal wurde Copulation yon zwei mit grosser Placenta 
versehenen u — d. h. also noch in Conjugation stehenden — „Exem- 
plaren von Stylonychia pustuUUa beobachtet. Im Laufe einiger Stunden 
waren die Leiber beinahe und die Placenten vollst&ndig ohne sonstige 
Verftnderung zu einem einzigen Kdrper verschmolzen. u Hierin liegt 
ein director Beweis, dass die Conjugation und die Copulation ver- 
schiedene Aufgaben zu erftillen haben. Wie kSnnten sonst zwei noch 
in jenem Processe stehende Individuen schon in diesen eintreten! 

Auch die verschiedene Verbreitung der uns hier interessirenden 
Yerschmelzungserscheinungen spricht fttr eine verschiedene Natur der- 
selben. Die Copulation ist weit verbreitet und bei den verschieden- 
sten Abtheilungen der Protozoen nachgewiesen. Sie kehrt in der 
gleichen Form auch bei unendlich vielen niederen Pflanzen wieder. 
Wahre Conjugationsprocesse sind dagegen mit Sicherheit nur von den 
Infusorien, den Ciliaten und den Suctorien, bekannt. Diese nehmen 
offenbar eine Stufe hoher Differenzirung unter den Protozoen ein, und 
es ist daher wohl denkbar, dass sie im Zusammenhang mit dieser 
eigenartige Verjflngungsvorg&nge erworben haben, fQr die es bei den 
dbrigen Abtheilungen nichts Homologes giebt 

II. Die Coiyugation ist bei den Individuen einer und derselben In- 
fusorienspecies mehr oder minder erheblichen Schwankungen unter- 
worfen, ein Umstand, der auf ein verschieden intensives Rege- 
nerationsbeddrfaiss der betreffenden Thiere hinweist. 
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Die Richtigkeit dieses Satzes wird von keinem aufmerksamen 
Beobachter einer Conjugationsepidemie bezweifelt werden. Zunachst 
ist schon die Zahl der conjugirenden Individuen eine nicht ganz con- 
stante. W&hrend als Kegel nur 2 Thiere sich mit einander verbinden, 
kommt es auch vor, dass 3 oder sogar 4 derselben sich vereinigen. 
Jickeu hat zuerst 3 Param&cien verschmolzen gesehen, and seine 
Angaben werden von Gbubeb bestatigt. Ich selbst babe solche Dril- 
linge gar nicht so selten angetroffen, doch ist es mir leider nicht 
geglGckt, fiber den weiteren Verlauf des Yorganges in diesem Falle 
etwas zn ennitteln. Zuweflen waren zwei Individuen in normaler 
Weise verbunden, und das dritte hatte sich dem hinteren Kdrperende 
eines derselben angefiigt. In anderen Fallen waren alle 3 Thiere zu 
einander gleich angeordnet. Bei der AseUicola digitata kommen, wie 
oben angegeben wurde, Drillinge ebenfalls dann and wann vor. Bei 
ParamaecUm putrinum fand ich einmal 2 normale Paare mit ihren 
Torderen Kftrperenden zusainmenhfingend, so dass also in diesem Falle 
4 Individuen conjugirten. Bei Lagenopkrys aseUi and anderen Vorti- 
cellinen ist es ebenfalls sicher constatirt, dass bald eine Microgonidie, 
bald deren zwei mit einem grossen Paarling verschmelzen. 

Als ein weiterer Umstand, der den Verlauf der Conjugation bei 
den einzelnen Individuen variirt, ist die ungleich rasche Aufeinander- 
folge der Theilungen anzusehen. Erst neuerdings hat Maupas l ) in 
einem interessanten kleinen Aofsatze gezeigt, wie sehr die Theilungs- 
fohigkeit der Infasorien von den jeweiligen Ernahrungs- und Tempe- 
ratnrverhftltnissen abh&ngig ist. Dies gilt in gleicher Weise fflr die 
normalen, wie fttr die in Conjugation stehenden Infusorien. Gruber 
hebt hervor, dass je nach der Anzahl der vollzogenen Theilungen der 
neue Kern bei Par. aurelia aus 4, aus 2 oder aus einer Spindel auf- 
gebaut wird; dasselbe habe ich bei Par. putrinum beobachtet und 
Aehnliches fttr manche andere Infasorien in der Literatur angegeben 
gefonden. 

Wichtiger als die besprochenen Differenzen im Verlaufe der Con- 
jugation scheinen mir die folgenden zu sein , die sich vornehmlich an 
den Paramacien deutlich tlbersehen lassen. Bei denselben zerfallt 
bekanntlich der Hauptkern in eine Anzahl runder Sttlcke, deren Be- 



1) in: Gomptes rend. Ao. 8c Paris, T. 104, 1886, No. 14, p. 1006 
bii 1008. 
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stimmung es ist, ihr Chromatin an das Cytoplasms abzugeben und 
sich dann selbst in dieses zmUckzuverwandeln. Offenbar vermag 
der alte Kern das Leben der Zelle nicht mehr in der richtigen Weise 
zu ftrdern, das harmonische Verhaltniss zwischen ihm and dem Cyto- 
plasma ist gestflrt, seine Substanz, wie man wohl geradezu sagen kann, 
ganz oder theDweise verbraucht Zweck der Conjugation ist es nun, 
dies Missverhaltniss zwischen Nucleus und Cytoplasma wieder aufzu- 
heben und der Zelle wieder zu einem neuen lebenskr&ftigen Kern zu 
verhelfen. Die Param&cien bedienen sich hierbei der Nebenkerne, in- 
dent in diese das Chromatin in demselben Maasse abgelagert wird, wie 
es aus den Brachsttickchen des alten Kernes schwindet Die indivi- 
duellen Variationen, auf die es uns hier ankommt, ftussern sich nnn 
darin, dass bei manchen Thieren die Bruchstucke des alten Kernes 
sammtlich sich in Cytoplasma zuiUckverwandeln, wahrend bei anderen 
ein mehr oder minder betrachtlicher Theil derselben erhalten bleibt 
und direct mit den Keimkflrpern zum neuen Kern verwfcchst. Ich 
schliesse hieraus, dass die Regenerationsbedttrftigkeit in den einzelnen 
Individuen verschieden gross ist; dass im ersteren Falle das gesammte 
Nucleoplasma eine innige Durchmischung mit dem Cytoplasma nttthig 
hat, wahrend im letzteren ein Theil des Kernes noch brauchbar 
ist. Bei Lagenophrys aselli und Epistylis simulans liegen die Ver- 
h&ltnisse ebenso wie bei Paramaecium, und sie werden sich ohne 
Zweifel noch fttr viele andere Infusorien nachweisen lassen. 

HI. Die Conjugation verlauft bei den verschiedenen Infusorienarten in 
mehr oder minder complicirter Weise. Man kann daher anneh- 
men, dass sie keine fest normirten Processe umfasst, sondern 
solche, die in einer langsamen Weiterentwicklung begriflen sind. 
Das Ziel dieser Entwicklungsrichtung scheint die Herbeifiihrung 
eines der Befruchtung ahnlichen Vorganges zu sein. Trotzdem 
ist nur die Copulation als ein der Befruchtung des Metazoeneies 
homologer Act zu bezeichnen. Die Conjugation ist hieiron mor- 
phologisch und physiologisch so verschieden, dass sie h5chstens 
als eine Vorstufe der SexualiUt angesehen werden dart 

Die Art und Weise, in der sich der Conjugationsprocess bei den 
verschiedenen Infusorienspecies abspielt, ist eine so mannigfache und 
wechselvolle, dass die Frage wohl berechtigt ist: welche Stellung neh- 
men die einzelnen Modi zu einander ein? Erreicht hier die Natur 
auf verschiedenen Wegen dasselbe Ziel oder verfolgt sie, im Grande 
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genommen, nur eine Bahn, deren einzelne Etappen dem mehr oder 

minder complicirten Verlaufe der Conjugation bei den verschiedenen 

Arten entsprechen? Ich glaube, nur die letztere Anschauung lftsst 

sich aufrecht erhalten , denn bei aller Verschiedenartigkeit im Einzel- 

nen geht doch durch alle hierher gehttrigen Erscheinungen ein gemein- 

samer Zug: die Bildung eines Kernes aus Elementen, die eben erst 

dem Einflusse des Zellplasmas herangewachsen sind. Die Man- 

igkeit der Conjugationsprocesse kann demnach nur eine Folge 

ungleichen Differenzirung sein, und es verlohnt sich wohl der 

diese naher ins Auge zu fassen. 

Hr den einfachsten Modus einer Conjugation halte ich den des 
ocometes paradoxus. Hier vereinigen sich zwei einander vollig 
i Thiere voiilbergehend durch einen kurzen Canal und tauschen 
telst desselben Theile ihres Cytoplasmas gegenseitig aus. Gleich- 
wachst der Kern — Nebenkerne sind nicht vorhanden — zu 
langen Bande aus und zerftllt, nachdem der Yerbindungsarm 
tarlinge wieder eingezogen worden ist. Auf spateren Stadien 
man in jedem Thiere eine besondere Kugel, die entweder ganz 
oder unter gleichzeitiger Verschmelzung mit einem Theil der 
nchstiicke — dieser Punkt bedarf noch weiterer Aufklarung — 
euen Nucleus heranwftchst. Zwei Erscheinungen sind far diese 
[ation bezeichnend: 1) der wechselseitige Austausch von Cyto- 
t zwischen den Conjugirenden und 2) die Aufl6sung des ganzen 
i oder wenigstens eines Theiles desselben im Zellplasma. Der 
I des Kernes in einzelne Sttlcke ist nicht von wesentlicher Be- 
ig, denn mir sind auch Falle vorgekommen, wo sich derselbe in 
uflftste. Beiilcksichtigen wir nun, dass die Conjugation beim 
ocometes einfacher sich gestaltet als bei irgend einer anderen 
hin untersuchten Infusorienart, so werden wir nicht anstehen, 
►eiden charakteristischen Merkmale als die Fundamentalerschei- 
i der Conjugation tiberhaupt anzusehen. Mir ist auch aus der 
bur kein Fall bekannt, wo einer dieser beiden Processe mit 
tieit ausgeschlossen w&re 1 ), dagegen haben sie sich bei vielen 



Fur Par am. bursaria giebt BUtschli (\. c. p. 78) an, dass sioh 
loleus wahrend der Conjugation nicht verandert; nur soil seine 
ir gleichmSssig feinkornig werden. Ioh vermuthe, dass ausserdem 
actionafahigkeit geringer werden wird, indem das Chromatin theil- 
in Losung geht; dieser Punkt bedarf einer emeuten Untersuohung, 
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genauer untersuchten Conjugationen nachweisen lassen. Grubee hilt 
es fttr fraglich, ob beim Dendrocometes „nicht doch kleinste Bestand- 
theile von Kernsubstanz mit ausgetauscht werden kdnnten". Soweit 
es sich hierbei urn geformte Theile des Kernes handelt, muss ich diese 
Frage verneinen, denn der Eernzerfall tritt erst nach Aufhebung des 
Verbindungscanales ein. Anders aber liegt die Sache rQcksichtlich der 
Elemente, die sich im Plasma ldsen, also vornehmlich des Chromatins, 
das aus dem Eernfaden langsam verschwindet. Doch entzieht sich 
das Schicksal dieser Bestandtheile der Beobachtung, und es ist daher 
nutzlos, dasselbe zu discutiren. 

Bei der im zweiten Capitel beschriebenen AsdUeola digitata be- 
gegnen wir einer Conjugationsform, die sich als die zweite Stufe in 
der Entwicklungsreihe dieser Processe ansehen lftsst Die zwei ftr 
Dendrocometes charakteristischen Stadien des Plasmaaustausches and 
der Aufl5sung von Theilen des alten Kernes kehren hier in derselben Weise 
wieder. Zwischen sie aber fallt jene merkwHrdige Periode, in der die 
Nuclei der beiden Paarlinge in der Mitte des Verbindungscanales, 
ohne ihre Structur zu verandern, dicht neben einander liegen und sich 
einen mttglichst grossen Theil ihrer Oberfl&che zukehren. Welche Be- 
deutung diesem Vorgange zukommt, ist sehr schwer zu sagen. Am 
nachstliegenden erscheint die Annahme, dass beide Kerne einen Theil 
ihrer Substanz austauschen, &hnlich wie es das sie umgebende Cyto- 
plasma thut, dass wir es also hier mit einer Art Befruchtung zu thun 
haben. Aber hiergegen sprechen zwei gewichtige Bedenken: 1) ist 
von einem solchen Austausch nichts zu sehen, und da die Kerne ihre 
Structur nicht &ndern, wird die Existenz desselben sehr problematisch; 
und 2) wird es schwer verst&ndlich , warum die Nuclei nach einer 
solchen Periode gegenseitiger Befruchtung noch einen Zerfall und eine 
echte Regeneration durchzumachen haben. Dass die letzteren Vor- 
g&nge trotz jenes befruchtungs&hnlichen Stadiums ndthig sind, beweist 
eben, dass dieses nicht so ohne Weiteres fttr identisch mit dem Go- 
pulationsacte der Protozoen oder der Befruchtung eines Metazoeneies 
durch einen Samenfaden erkl&rt werden kann. Vielleicht ist daher 
die Bedeutung desselben in einer ganz anderen Richtung zu suchen: 
die beiden Kerne rtlcken in die Mitte des Verbindungscanales, urn den 



Naoh einer jfingst ersehienenen Mittheilung Gbubbe's (8exuelle Fortpflan- 
zung und Conjugation, in: „Humboldt", Januar 1888) bleibt der Hanpt- 
kern hier in der That ganz erhalten; seine Begeneration findet aber da- 
durch statt, dass ein Theil der Paranucleusderivate mit ihm verschmilit 
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bier stattfindenden Plasmaaustausch durch ihre unmittelbare Nahe 
energischer zu gestalten. Einem solchen Erklarungsversuche liegt die 
Anschauung zu Grunde, dass der Kern in vielen Fallen die ihn um- 
gebenden Plasmamassen nur auf eine bestimmte Entfernung hin direct 
beeinflussen kann, jenseits derselben aber nicht mehr oder nor in 
schwachem Maasse zu wirken vermag. Daher haben langgestreckte 
Protozoen fast immer einen ebenso geformten Nucleus, in welchem 
Talle man annehmen kann, jedes Kerntheilchen vermoge nur auf die 
hm zun&chst liegenden Plasmaportionen bestimmend einzuwirken. Bei 
mderen Protozoen wird aus demselben Grunde der Nucleus in viele 
Stflcke zerfellt, das Thier also vielkernig 

Fftr die beiden geschilderten Differenzirungsstufen der Conjugation 
veiss ich keine anderen Vertreter als die beiden genannten Acineten 
mzuf&hren, obwohl sicherlich der Yorgang bei anderen nebenkernlosen 
Gormen ebenso oder ganz &hnlich verlaufen wird. Die grosse Menge 
ler bis jetzt bekannten Conjugationsfelle vertheilt sich daher auf die 
Folgenden Gruppen. 

Als dritte Stufe derselben mochte ich jene Processe ansehen, in 
lenen bei vortlbergehender Verschmelzung ein besonderer Nebenkern 
rahon von vornherein vorhanden ist, mit der Bestimmung, w&hrehd 
ler Conjugation zum neuen Nucleus heranzuwachsen. Der Paranucleus 
ist also offenbar, wie dies zuerst BOtschli in seiner grundlegenden 
Arbeit gezeigt hat, ein Ersatz- oder Reservegebilde, das nur mit Rtlck- 
jicht auf die Conjugation entstanden ist. Er stellt die Kernanlage ftlr 
lie nachste Lebensperiode des betreffenden Infusors dar, w&hrend bei 
len nebenkernlosen Formen die Anlage des neuen Kernes erst dann 
uchtbar wird, wenn der alte in Sttlcke zerfallen ist. In manchen 
Fallen lasst sich nachweisen, dass einige von diesen Bruchsttlcken zum 
neuen Nucleus heranwachsen. Diese wOrde also den Nebenkernen ent- 
sprechen. Eins steht jedenfalls fest, dass der Verlauf der Conjugation 
bei nebenkernlosen Arten und solchen mit Paranucleus nicht wesent- 
iich verschieden ist. Das bestuntersuchte Beispiel fttr die letzteren 
>>ieten die Paramacien. Das bis jetzt nur von diesen bekannte Sta- 
lium der gekreuzt tlber einander liegenden Nebenkernspindeln ent- 
jpricht offenbar dem Yorgange, der sich zwischen den Kernen der 
iseUicolen im Verbindungscanale abspielt. Die Schwierigkeiten, welche 
rich der Deutung desselben entgegenstellen, sind ahnlicher Art wie bei 
AseUicola. Doch will ich hier auf dieselben nicht eingehen, weil sie 
schon im vorigen Capitel besprochen worden sind. Weitere Unter- 
suchungen mflssen ferner entscheiden, ob die Nebenkerne bei alien In- 
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fusorien cine solche Periode gegenseitiger Ann&herung durchmachen, 
oder ob dieselbe auch fehlen kann. 

Bei deo bis jetzt betrachteten Conjugationen waren die sich ver- 
einigenden Individuen stets gleich gross und verschmolzen i 
gehend mit einander. Es fragt sich hod, welche Stellu 
Conjugation der Vorticellinen einr&umen wollen, bei ^ 
Paarlioge mit wenigen Ausnahmen dauernd zu einem 
wachsen. Hierin liegt erne unverkennbare Aehnlichkeit mi 
lation: in beiden Fallen verschmelzen zwei Individuen zu 
zigen Organismus, dessen Kern daher auch woM 2 -\ 
Idioplasmen in sich birgt Im flbrigen aber verl&uft die 
bei den Vorticellinen ebenso wie bei den anderen Infusoria 
Kern zerf&llt, seine Bruchstflcke werden theilweise odei 
aufgelost, und der neue Kern entsteht entweder aus einigei 
heranwachsenden BruchstGcken des alten, oder der Nebe 
nimmt, wo er vorhanden ist , die Rolle des letzteren. ] 
und hdchste Differenzirungsstufe der Conjugation weist 
bemerkenswerthe EigentMuilichkeit auf: bei vielen Vortic 
schmelzen nicht gleich grosse Individuen, sondern es komi 
bildung von sogenannten Micro- und Macrogonidien. Zu 
wo es noch nicht feststand, dass das Wesen der Befruchti 
einfachen Vereinigung der Kerne bestehe, wie sie uns \ 
Copulation entgegentritt, durfte man gewiss hieraus den Scl 
welchen Enqelmann im letzten Capitel seiner Arbeit 
„die Vorticellinen sind Mr gewdhnlich geschlechtslos , ^ 
zeitweise getrennt geschlech tlich : Gonochoristen." Gegen 
gilt es, sich nicht zu verhehlen, dass zwischen der Befruc 
Metazoeneies durch einen Samenfaden und der Verschnu 
Micro- und Macrogonidie doch erhebliche Unterschiede bes 
allem darf man nicht vergessen, dass der Zerfall eines 
dessen theilweise Aufldsung Vorg&nge sind, die sich absoli 
irgend einem Stadium des Befruchtungsactes der Metazoen 
lassen, und dass es sich augenblicklich noch nicht entscl 
ob die Kernkugeln der Microgonidie sich direct an dem 
neuen Kernes der Macrogonidie betheiligen, oder ob sie nit 
im CytoplaBma der letzteren aufgelfot werden. Meiner A 
ist es nur erlaubt, die Copulationsvorg&nge mit dem Befr 
zu homologisiren , die Conjugation ist dagegen nur als ei 
der Sexualitat anzusehen. W&hrend Copulation und Befn 
dem dem ganzen organischen Reiche innewohnenden Bed 
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standen sind, die Eigenschaften zweier verschiedener Individuen auf 
ein Thier zu vereinigen, ist die Conjugation der Infusorien eine Folge 
besonderer biologischer Verh&ltnisse, welche es nftthig machten, ver- 
brauchte Theile des Kernes periodisch auszuscheiden, und denselben 
neu zu kr&ftigen. Dabei haben die Gonjugationsprocesse sich allmah- 
lich so entwickelt, dass sie, ohne ihrer ursprttnglichen Aufgabe untreu 
zu werdeD, eine gewisse Aehnlichkeit mit der Befruchtung gewonnen 
haben und vermuthlich den Yorticellinen auch schon einen Theil der 
durch diese erzielten Vortheile gew&hren. Bei den Param&cien und 
Stylonychien ist dieser Hfthepunkt noch nicht erreicht, und deshalb 
finden wir neben der Conjugation eine echte Copulation. 

Bei dieser Auffassung der Conjugation ist es nattlrlich nicht aus- 
geschlossen, dass dieselbe schliesslich zu einem Stadium ftihrt, das 
als ein directer Uebergang von der Conjugation zur Copulation ange- 
sehen werden darf. Ich denke hier an die Spirochona gemmipara, 
deren Conjugation in mehr als einer Hinsicht bemerkenswerth ist. 
Zwei jugendliche Thiere, von denen jedes mit 3 Nebenkernen versehen 
ist, verschmelzen mit einander. Wahrend das Cytoplasma des einen 
Paarlings durch einen breiten Canal in den Korper des anderen tlber- 
stromt, durchlaufen beide Kerne sehr merkwtirdige, von einander ver- 
schiedene Ver&nderungen, die eine innige Durchmischung der ursprting- 
lich getrennten chromatischen und achromatischen Substanz herbei- 
fthren. Beide Kerne nehmen darauf wieder ihre ursprtogliche Gestalt 
an und verwachsen. Die Nebenkerne werden zu streifigen Spindeln, 
betheiligen sich aber nicht, wie man erwarten sollte, an dem Aufbau 
des neuen Kernes , sondern je zwei derselben vereinigen sich zu einem. 
Hier haben wir in der That einen Vorgang vor uns, der genau zwi- 
schen Conjugation und Copulation steht Durch jene tumultuarischen 
Umwalzungen werden die Kerne regenerirt und copuliren sodann. 
Dabei ist es interessant, dass der geschlechtliche Gegensatz der Kerne 
schon vor ihrer Vereinigung in der Verschiedenartigkeit ihrer inneren 
Veranderungen zum Ausdruck kommt. 

Schliesslich mdchte ich an dieser Stelle noch kurz auf die Aus- 
{tossungserscheinungen zurlickkommen, die ich im dritten Capitelvon 
rerschiedenen Lagenophryen geschildert habe. Etwas Aehnliches ist 
ichon frtiher von Jigkeli in dem oben citirten Aufsatze beschrieben 
vorden. Nach ihm l(3st sich zuweilen bei Colpidium colpoda von dem 
aachtig angewachsenen Kern ein betrachtlicher Theil ab und zerf&llt 
q viele Stttcke, die nach einander am hinteren Ende des Thieres aus- 
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Tafel IV. 



Fig. 29, 30. 

„ 31. G. 

„ 32, 33. 

„ 34—39. 

„ 40. * 

„ 41—45. 

„ 41, 43. 



G. 



Epislylis simulant n. sp. 
G. 
42, 44, 46. * 

46. Aegyria oliva Cl. et L. 

47, 48. Noctiluca mi liar is Sum. g. 
49 — 51. Hcliochona senilis n. sp. 



G. 



52—65. 
52. * 
54. * 
55-65. 
62. G., 



Tafel V. 

Paramaeeium pulrinum Cl. et L. 
53. g. Copulation. 
Nebenkern in normalem Zustande. 

Conjugation. 

alles Uebrige # . 
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die Lencht-Peridinee des „Feuersees" von Nassau, Bahamas. 

Von 
L. Plate, 

Landwirtschaftliche Hochschule iu Berlin. 

(Hierzu Tafel XIX.) 



I. Yorkommen und Leuchten. 

Der Fremde, den ein gliickliches Geschick nach dem freundlichen 
Stadtchen Nassau, dem Hauptorte des Bahama- Archipels, auf der 
Insel New Providence, geluhrt hat, wird von den Einwohnern 
sehr bald darauf aufmerksam gemacht, da6 er hier inmitten einer 
liebenswtirdigen Bev51kerung nicht nur alle Reize des Tropenklimas 
mit seiner Licht- und Farbenfulle und der Meereskiiste mitjeglicher 
Ail; von Wassersport geniefien kann, sondern dafi noch zwei Natur- 
geniisse besonderer Art seiner harren: die „Seegarten* und der 
n Feuersee u . Eine kleine Dampfpinasse fiihrt ihn in einem Boote, 
dessen Boden zum Teil von einem schmalen Glasstreifen eingenommen 
wird, zu einer Stelle, wo zwischen zwei kleinen vorgelagerten Inseln 
das Meerwasser bei jedem Wechsel der Gezeiten reifiend hindurch- 
stromt und wo infolge dieser giinstigen Ernahrungsbedingungen sich 
zahllose Hornkorallen und einige Steinkorallen, namentlich Poritiden, 
angesiedelt haben und dem Beschauer einen reizvollen Einblick in 
die ganze Mannigfaltigkeit und bunte Farbenpracht der Tierwelt 
eines Korallenriffs gewahren. 1st dann die Dunkelheit der Nacht 
angebrochen, so fahrt man in einem luftigen, nur von einem Zeltdach 
iiberspannten Wagelchen eine halbe Stunde weit von der Stadt langs 
desMeeres nach Osten und kommt hier.zu einem kleinen Binnensee, 

27* 
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dem „ W a t e r 1 o o - oder F i r e 1 a k e". der etwa einen halben Quadrat- 
kilometer groB sein mag und durch einen ca. 500 m langen, schmalen 
Kanal mit dem Ozean in offener Verbindung steht, so daB bei jeder 
Flat frisches Wasser in ihn eindringt. Seine Ufer werden von 
dichtem Mangrovegebiisch eingenommen, zwischen deren Wurzeln 
zahlreiche Auriculiden (Melampus coflFea L.) umherkriechen, und 
einzelne schlanke Palmen wiegen ihre graziflsen Wedel uber der 
glatten Wasserfl&che. Die weiter ins Wasser hineinragenden Aus- 
l&ufer der Mangroven sind dicht besetzt von Exemplaren einer 
eigentumlichen hutpilzffirmigen Alge, der Acetabularia crenu- 
lata Lamx., zwischen denen ich viele Aeolidier und Hydroidpolypen 
sammelte. Der See liegt abseits von menschlichen Wohnungen, und 
eine fast beftngstigende, kaum von einem Vogelruf durchbrochene 
Stille herrscht tagsuber an seinen Ufern. Bei Anbruch der Nacht 
hingegen andert sich, wie schon angedeutet, das Bild. Ein Wagen 
nach dem andern rollt heran, und gegen ein Eintrittsgeld von 2 sh 
wird man durch ein Gitter hindurchgelassen bis dicht an den Rand 
des Wassers und geniefit hier den zauberischen Anblick eines tiber- 
aus intensiven Meerleuchtens, das sich freilich erst bemerkbar macht. 
wenn die Flut irgendwie bewegt wird. Jeder Ruderschlag treibt 
glitzernde Wellen uber die Oberflache, und die herabfallenden Tropfen 
leuchten wie flussiges Silber in einem weifilichen, etwas [mit Gelb 
versetztem Lichte, das so intensiv ist, dafi man die Stellung des 
Uhrzeigers erkennen kann. Aufgescheuchte Fische Ziehen leuchtende 
Streifen durch das Wasser und lassen sich weithin verfolgen. Filtriert 
man das Wasser mit dem feinen Planktonnetz, so ist dessen Innen- 
flache beim Herausheben aus dem Wasser ubersat von phosphorisch 
leuchtenden Punkten, ein Miniaturbild des in kalter Winterna<5ht 
funkelnden und flimmernden Sternenhimmels. Als Glanzpunkt der 
Darbietung springt ein Neger ins Wasser und, wahrend alle Kon- 
turen seines Leibes magisch ergianzen, ruft er durch sein Pl&tschern 
eine ganze Feuergarbe funkelnder Blitze hervor. Dieses herrliche 
Naturschauspiel halt in der Kegel das ganze Jahr gleichm&Big an, 
und nur nach starken Regengiissen kann es fur einige Tage ganz 
verschwinden oder wenigstens so an Intensit&t verlieren, daB der 
Inhaber dieses in Privatbesitz befindlichen Sees die Besucher zuruck- 
weist. um ihnen eine Entt&uschunff zu ersnaren. Offenbar verliert 
d. 
U 
di 
J; 
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rorgekommen, dafi der See monatelang nicht mehr leuchtete, ver- 
nutlich weil die Verbindung mit dem offenen Ozean gestort war 
lnd die AussuBung dadurch besonders intensiv wurde. Man kann 
iich leicht davon iiberzeugen, dafi eine kleine Dinoflagellate, welche 
in folgenden beschrieben werden soil, die Ursache des Leuchtens 
.st, denn wenn man die Organismen mit dem Planktonnetz zu irgend 
riner Tageszeit gesammelt hat, so halten sie sich tagelang in einem 
>reiten RShrenglase am Leben und sammeln sich an dem dem Lichte 
:ugewandten Teile der Oberfl&che in grofien Mengen an, so dafi 
nan sie ohne Beimischung anderer Organismen unter dem Mikroskop 
mtersuchen kann. Leider ist das Licht eines Individaums oder 
iiniger weniger aber nicht stark genug, urn die Anwendnng starker 
FergroBerungen zu gestatten. Bei 20— 60facher Vergrofierung 
euchten die uraherschwimmenden Pfl&nzchen plOtzlich und, wie es 
jcheint, ohne irgendwelcbe aufiere Veranlassung, wie etwa Druck 
)der StoB, spontan fur ungefahr eine Sekunde blitzartig auf, urn 
lann noch 2—3 weitere Sekunden ganz schwach nachzugliihen. 
Dieses Nachleuchten kann nicht auf subjektiver Nachwirkung des 
Lichtreizes beruhen, denn man sieht, dafi wiihrend desselben der 
Korper sich weiterbewegt. Weiter unten werde ich zeigen. daB das 
Pyrodinium an seinem hinteren K5rperende eine groBe Zahl von 
Sltropfchen aufweist, so daB man vermuten kSnnte, daB das Licht 
lurch Oxydation derselben hervorgerufen wird. Manchmal schien 
?s mir in der Tat, als ob unter dem Mikroskop das Aufleuchten 
im hinteren Pol erfolgte, aber bei der Kleinheit und Beweglichkeit 
les Objektes bin ich nicht zu einem sicheren Resultat gekommen. 
Seitdem Michaelis im Jahre 1830 das Leuchten von Peridineen 
zuerst beobachtet hat, ist es von einer Reihe von Forschern unter- 
*ucht worden mit dem iibereinstimmenden Resultat, daB chemische 
und physikalische Reize der verschiedensten Art das Aufleuchten 
reranlassen k6nnen. Ich verweise diesbeziiglich auf die jiingst er- 
schienenen Arbeiten von Reinke x \ Molisch 2 ), Zacharias 3 ) u. Putter 4 ), 

1 ) Reinke, J.: Uber das Leuchten von Ceratiura tripos, in: Wiss. Meeres- 
[mter8uchnngen, heransgegeben v. d. Komra. zur Unters. d. deutech. Meere. N. F. 
*.Bd. Abt. Kiel 1898 p. 37. 

2 ) Molisch, H.: Leuchtende Pflanzen. Jena (G. Fischer) 1904. Kap. II: Uber 
tas Leuchten der Peridineen. p. 13—34. Hier wird konstatiert , daU nur den 
marinen Formen, nicht denen des SUCwassers ein Leuchtvermogen znkommt. 

3 ) Zacharias, 0.: Beobachtungeu liber das Leuchtvermogen von C'eratium 
tripos. Biol. Centralbl. 25. 1905 p. 20—30. 

*) Putter, A.: Leuchtende Organismen. Sammelreferat in der Zeitschr. f. 
"% Physiol. 5. 1905 p. 17-53. 
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in deiien auch die altere Literatur angegeben ist 
durch StoBe. Temperaturerhohnng, Zusatz von 
Forraol, Sublimat und Sauren sich pltftzliche Li 
lassen. Trotzdem mochte ich nicht mit Zacba 
ein spontanes Aufleuchten unmflglich ist. Er 
weil er fand, daU die Lichtfunken um so sel 
Wasser den Ceratien zur Verfugung steht, mit 
seltener sie zusammenstofien werden. Dieses E 
Erachtens keiueswegs „gan^ unwidersprechlich' 
aus nicht bewiesen, daU bei gegenseitiger Beru 
Aufleuchten eintritt. Aus jenen Versuchen 
raketenartige Aufblitzen um so h&ufiger ist, 
in dem betreffenden Quantum sich befinden, ein 
auch ohne Experiment, selbstverst&ndlich ist; i 
Lichterscheinung sagt er jedoch nichts aus. Ich 
das Aufleuchten oft beobachtet, wenn nur we 
im Uhrschaichen befanden, die, ohne sich z 
schwammen, und wenn jede Erschiitterung vei 
solches Aufleuchten ohne nachweisbare auUere 
ein spontanes, was naturlich nicht ausschlieflt 
Reize tz. B. beim Fangen und Ausspiilen des G; 
plasma in einen hochgradigen Erregungszustand 
noch tagelang hinterher Lichtreaktionen hervc 
plotzlicher intensiver Schreck lange Zeit bei ei 
nachwirken kanu. Dann w&re das Aufleuchten 
immer die Folge eines auBeren Reizes irgend\ 
Reizreaktion braucht nicht sofort zu erfolgen, soi 
ausgelost werden. 

II. Ban, Dimensionen und Variability 

Da die mir vorliegende Art weder in der 
sicht 1 ) iiber die bis 1896 bekannten Gattung 
Arbeiten 2 ) zu linden war, so schaffe ich fur s 
Pyrodinium mit der einen Art P. baharc 
hat grofie Alinlichkeit mit der der Gattung Pe 

2 ) Schltt, F. : Peridiniales. in: Engler-Prandtl, ] 
familien. I. Teil. 1. Abt. b: Gymnodiniaceae , Proroc< 
Bacillariaceae. Leipzig (W. Engelmann) 1896. 

2 j Auch nicht in Murray. J. and Whittikcj, F. G.: 
the Atlantic. Trans. Linn. Soc. London <2) Bot. Vol.V 
Arbeit viele neue tropische Formen beschrieben sind. 
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manchen Gattungen bis zum Apex reicht. Es wiirden danacb 
4 Apicalplatten bei Pyrodinium vorhanden sein, welche asjm- 
metrisch gestellt sind, wahrend bei der verwandten Gattung D i plo- 
ps al is diese 4 Endplatten symmetrisch angeordnet sind (vgL 
Fig. 31 bei Schutt in Engleb-Prantl) und bei Peridinium 
6 derselben vorhanden sind. Die Zahl der vorderen Zwischenplatten 
betragt bei nnserer Gattung 6 (bei Diplopsalis 5 und bei Peri- 
dinium 7), und sie verteilen sich ziemlich symmetrisch, so daB je 
drei auf die rechte und linke Halfte der Vorderschale kommen (Fig. 5 r 
I — VI). Die Syrametrie wiirde noch vollstandiger sein, wenn die 
Rautenplatte etwas nach rechts verschoben wire, so daB I und VI 
ungefahr gleich grofl wiirden. DaB im ubrigen die Formen dieser 
Platten mancherlei kleine Unterschiede erkennen lassen infolge der 
Asymmetrie der Polplatten, geht aus den Seitenansichten (Fig. 1 — 4) 
deutlich hervor. Die hintere Schale besitzt, wie die vordere, 3 Pol- 
platten, die Antapicaltafeln A', B', C (Fig. 6), von denen A' und B* 
so groB sind, daB sie bis an die fiquatoriale Querfurche heranragen. 
A' konnte man als „hintere Rautenplatte" bezeichnen, weil diese 
Tafel an der Begrenzang der GeiBelspalte einen besonderen Anteil 
nimmt. Wo die 3 Antapicalplatten am Hinterpol zusammenstoBen. 
erhebt sich der groBe Stachel e. Die 5 hinteren Zwischenplatten 
(I'—V) verteilen sich ziemlich symmetrisch, jedoch ist V bedeutend 
kleiner als die vier ubrigen, weil die Polplatte B' sich ungewohnlich 
vergroBert hat. Bei Peridinium und Diplopsalis finden wir 
ebenfalls an der hinteren Schale 3 Terminal- und 5 Zwischenplatten, 
aber die Anordnung ist eine ganz andere, indem nur eine bis zur 
GeiBelspalte sich ausdehnt und die beiden anderen ganz symmetrisch 
zu einer sagittalen Naht liegen. Durch die Gr6Be der Antapical- 
platten A' und B' erhalt die hintere Halfte der Ventralflache des 
Pyrodiniums ein ganz charakteristisches Aussehen, welches von 
dem der vorderen Schale sehr abweicht (Fig. 1, 3, 4). 

Alle Felder der Schalen sind durch derbe Leisten begrenzt, die 
sich an den Eckpunkten sehr hauflg zu niedrigen Knoten erheben. 
An den folgenden Stellen sind sie zu Stacheln ausgezogen: an der 
vorderen Schale 1. der Stachel r], welcher meist (Fig. 1— 3) dem 
freien Rande des Apex aufsitzt. zuweilen (Fig. 4) aber bis zur Basis 
desselben herunterriickt. Er stellt die Fortsetzung der Leiste dar. 
welche die Polplatten B und C voneinander trennt. 2. Zwei ganz 
kleine Stacheln am Apicalrande als Fortsetzung der Leisten zwischen 
den Platten B und A resp. A und C. Sie konnen zuweilen fehleii. 
3. Noch seltener ist ein kleiner Stachel an jenem Punkte, wo die 
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Geiflelspalte zu aber iramer enger und niedriger wird und die Wurzel 
der LangsgeiBel (lfl) schfitzend umhullt. Das freie Ende derselben 
ragt weit hinaus und bewirkt die Vorw&rtsbewegung des Pyrodiniums. 
wird aber bei irgendwelcher Reizung sofort in die schiitzende Tasche 
i zuriickgezogen. Fig. 7 zeigt einen optischen Schnitt ungefahr durck 

■ die Mitte der Geifielhohle; a war 12 /<, b 8 p hoch; fl ist ein Stuck 
' des verknftuelten GeiBelfadens. Von der Mitte an nach hinten zu 

legt sich die Verschluflmembran b niclit immer eng an a an, so dafi 

die Hohle durcli einen Spalt mit der Umgebung kommunizieren 

kann. wfthrend die vordere Halfte mir immer geschlossen erschien. 

Aber hftufig war auch hinten von einem Spalt nichts zu sehen. 

sondern die Verschlufimembran schien sich iiberall fest an a anzu- 

« legen (Fig. 4). Man darf hieraus wohl schliefien, dafi die Membran 

i etwas kontraktil ist und daher ihre Stellung ein wenig zu wechseln 

; vermag. 

■ Das aquatoriale Giirtelband beschreibt eine niedrige Spirale 
i (Fig. 1. 3). in dem bei der Ansicht von der Bauchseite die linke 

Halfte etwa urn die Breite des Bandes selbst weiter nach hinten zu 
liegt als die rechte. Das Band besteht. wie wohl allgemein bei 

; Peridineen. aus einer Anzahl schmaler Stucke von wechselnder 

Breite, deren oft nur schwer sichtbare Nahtlinien in die Fig. 2, 3. 4 
eingetra°:en word en sind. Im ganzen zahle ich 8 soldier Stucke. 

J von denen das breiteste auf der Riickenseite liegt (Fig. 2), wahrend 

die zwei kleinsten und eigenartigsten die Geiflelspalte begrenzen 

1 und die Verbindung der beiden Spiralenden durch eine in der Mitte 

! der Bauchseite befindliche kurze Langsfurche bewirken (Fig. 8, x. y). 

Aus den Zeichnungen ist ersichtlich, dafi die Nahtlinien der Gurtel- 
stucke nicht mit den Schalenleisten korrespondieren, weshalb diese 
trotz ihrer Kleinheit als selbstandige Tafeln anzusehen sind. Fig. 8 
zeigt ein Exemplar, bei dem durch Druck des Deckglases die Schale 
etwas gesprengt war. Auf der rechten Seite der Zeichnung sind 
die an die Geiflelspalte stoflenden Giirtelstucke an der hinteren Schale. 
auf der linken Seite an der vorderen Schale haften geblieben. was 
iibrigens Zufall ist, da die Befestigung der Stucke nach alien Seiten 
die gleiche ist. Die Geiflelspalte (gsp) verlauft zwischen den Stucken x 
und y gerade von vorn nach hinten und setzt sich dann noch eine 
kleine Strecke auf die Hinterschale fort, indem die hintere Kauten- 
platte A' nicht bis an das Giirtelband heranreicht. sondern zwischen 
P und B' einen Spalt freilaflt. In dem vorderen Teil der Geiflel- 
spalte entspringt die Quergeiflel qfl, in dem hinteren die Langsgeiflel lfl. 
Auf y bemerkt man eine hakenformig gebogene Linie, deren Deutung 
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mir nicht ganz klar geworden ist, entweder ist sie eine einfache 
Verdickung oder sie stutzt den Rand der hinteren Eingfalte. Wie 
weiter unten ausgefuhrt werden soil, lftuft die QuergeiBel urn die 
ganze Gurtelfurche herum und ist mit ihrem distalen Ende wahr- 
scheinlich wieder an dem Protoplasma der GeiBelspalte befestigt. 
und zwar etwas nach vorn von der Wurzel derselben. Ich habe 
diese Verhaltnisse aber, da sie nicht vfillig sicher sind, nicht in 
Fig. 8 mit aufgenommen. Die hintere Rautenplatte endet gegen 
die GeiBelspalte zu mit einem bogenformigen Rande, der aber so 
zart ist, daB man ihn nur mit einer sehr guten Olimmersionslinse 
wahrnehmen kann. Die Ringmembranen sind ungef&hr 8 /* breit 
und erscheinen entweder ganz strukturlos oder sie zeigen eine sehr 
zarte Kornelung in ringfSrmiger Anordnung (Fig. 9). Sie werden 
gestutzt durch Rippen. welche den Leisten der Zwischenplatten ent- 
sprechen (Fig. 2, 3, 5, 6) und von denen daher an der vorderen 
Falte 7, an der hinteren 6 vorhanden sind. Ihre gegenseitige Lage 
zueinander ist aus Fig. 5 ersichtlich, wo die Rippen der hinteren 
Falte punktiert in die vordere Falte eingezeichnet sind. Die Rippen 
reichen meist bis zum Rande der Falte, zuweilen (Fig. 9) sind sie 
etwas kiirzer. Diejenigen 4, welche die Innenrander der Falten 
neben der Mundspalte begrenzen, sind ein wenig gebogen und kiirzer. 
da die Falten sich hier etwas verschmalern. 

Hinsichtlich der feinejen Struktur der Schalen hebe ich zunachst 
hervor. daB die Leisten, welche die Grenze zwischen je zwei Platten 
bilden, immer nur zu einer derselben gehoren. also einheitlich sind. 
wie dies bei Sprengung des Panzers deutlich zu sehen ist (Fig. 10, 
wo die Leiste 1 nur zu III gehort). Schutt fand bei verschiedenen 
Peridineen. daB sich die Platten durch falzartige Rander aneinander 
heften. Bei Pyrodinium ist dies nicht der Fall, die Rander 
sclilieBen glatt aneinander, nur einmal (Fig. 10, fz) fand ich einen 
ganz schmalen Saum, der in diesem Sinne gedeutet werden konnte. 
Alle Platten w r erden von zahlreichen Poren durchbrochen, die zu 
nicht ganz regelmafiigen Reihen angeordnet sind und nicht bis un- 
mittelbar an die Leisten herantreten. Die Stiicke des Gurtelbandes 
tragen je eine Reihe Poren neben dem Vorder- und dem Hinter- 
rande. Auf den Leisten selbst fehlen sie, und auch die Wande des 
Apex sind frei von ihnen (Fig. 10, A), obwohl sie um die Apical- 
ofFnung (o) herum wieder auftreten und vereinzelt (bei a) sehr groB 
werden. Fig. 11 stellt den Apex einer leeren Schale von innen ge- 
sehen dar, um die Verteilung dieser Poren um die unregelm&Big 
dreieckige Apicaloffnung herum zu zeigen. Merkwilrdigerweise findet 
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sich fast bei alien Exemplaren auf Platte B eine Pore, die ungeflhr 
8mal so groB ist wie die ubrigen. Sie liegt konstant neben dem 
Schnittpunkt der Leisten d und e (Fig. 11, 5, 1); ob sie irgend 
eine besondere Bedeutung hat (Ausmiindung einer Pusule?), ist mir 
verborgen geblieben. DaB es sich bei alien diesen ..Poren" wirklich 
urn kleine Kan&le handelt, welche die Schalenwand durchsetzen, 
nicht bloB um Tupfel oder um Gruben, davon kann man sich auf 
optischen Durchschnitten leicht uberzeugen (Fig. 7, 10 bei A, 12). 
Sehr h&ufig sind die inneren OfFnungen etwas grflfier als die auBeren, 
so dafi sich der Kanal nach aufien zu leicht kegelformig verjiingt 
Auf solchen optischen Schnitten erscheint die Schalenwand meist 
ganz homogen, nur einmal beobachtete ich eine zarte Langslinie 
(Fig. 12), als ob zwei VVandschichten vorhanden waren. 

Die Dimensionen des Panzers sind im Durchschnitt die 
folgenden : 

Querdurchmesser des Panzers im Aquator: 48 //. 

Langsdurchmesser von dem Rande des Apex bis zur Basis des 
Stachels e: 50—52 /i, wo von 5 — 10 /* auf den Apex kommen. In 
der Kegel ist die Lange etwas grfifier als die Breite, nur einmal 
fand ich fiir beide MaBe 54 /*. 

Hohe der aquatorialen Ringmembran : 6 ju, schwankend zwischen 
4 und 8 j/. 

Hohe des Gurtelbandes : 4 p. 

Apicaloffnung: 12:8 /«. 

Dicke der Schalenwand (nicht an den Leisten gemessen): 2 /i. 
schwankend zwischen 0,8—4 /i. Je dicker die Schale, desto deut- 
licher sind die Poren. 

Offnung der Poren, aufien gemessen: 1 i A /i; die grofie Pore aaf 
Platte B: 2 |M. 

Lange des Stachels «: 16 ft, schwankend zwischen 10 — 20 ju. 

Lslnge des Stachels rj: schwankend zwischen 0—8 p. 

Diese MaBe beziehen sich nur auf ausgewachsene Individuen; 
es ergibt sich aus ihnen ein betrachtlicher Grad von Variability^ 
die sich sicherlich noch als viel umfassender erweisen wurde, wenn 
man besondere Studien nach dieser Richtung anstellen wurde. Mir 
fehlte es hierzu an Zeit, jedoch seien hier noch folgende individuelle 
Variationen erwahnt, die ich gelegentlich angetroflfen habe. 

Stachel rj sitzt manchmal neben der Basis des Apex, anstatt 
auf dessen freiem Rande (Fig. 4); wenn die oben erwahnten zwei Flugel- 
membranen, welche von ihm ausgehen, fehlen, so konnen sie durch 
schmale Membranen von der Lange des Stachels angedeutet sein. 
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Xebenkorper und andere Teile in ihrer Stellung festhalten wtirde. 
7a\ auBerst wird das Protoplasma begrenzt von einer Membran 
i Fig. 2, 13). die bei starker VergroBerung deutlich doppelt konturiert 
erscheint und die ofFenbar dem „Periblast u von Schutt entspricht. 
Das Protoplasma selbst soil nach Schutt aus dem aufieren „Hull- 
plasnia" mit Chromatophoren, Fett- und 01tr6pfchen und dem inneren 
„Fullplasma" mit Kern, Vakuolen und Saftkammern bestehen. Bei 
Pyrodineen, welche mit Chromosmiumsaure konserviert wurden, 
ist eine scharfe Sonderung dieser beiden Zonen nic 
sie wird dadurch angedeutet, daB die Chromatoj 
schmale Stabchen oder Bander in radienartiger Anor 
Halfte des Zellkorpers einnehmen. Die Chromatoph 
Einschlusse werden getragen von derberen Protopla 
ebenso orientiert sind und sich nach innen zu ha 
iiber die Chromatophoren hinaus verfolgen lassen (1 
gegen den Kern zu hort der radiarfaserige Bau c 
auf und dasselbe wird feinkornig und entbehrt der 
Ausnahme des „Xebenkorpers", welcher nicht selt 
den Kern heranriickt. Die Chromatophoren 
gelbbraun (Farbe 305 der Farbenskala von ftichar 
1892) aus, und ein fast ebenso gefarbter, aber etwau 
Zellsaft erfullt alle Maschenraume des Protoplasn 
milationsorgane sind bald groBer, bald kleiner, habe 
immer eine wurst- oder bandformige Gestalt, die b( 
mit Chromosmiumsaure sich gut erhalt; werden s 
des Deckglases aus dem Panzer herausgepreBt, so 
zusammen und werden rundlich oder oval, eine ^ 
auch bei mangelhafter Konservierung beobachtet w 
Der Kern (nu, Fig. 2, 6, 13, 15, 16) ist ein s 
wurstformiger Korper, welcher regelmaBig in der 
korpers liegt. Im lebenden Tiere erscheint er als eii 
lose Scheibe, die so durchsichtig ist, daB man sie z 
Vakuole halten konnte. Erst nach der Abtotung m 
saure lassen sich weitere Details erkennen. Wie 
sichtlich, ist der Kern hufeisenformig gebogen, wob( 
stets der Bauchseite zugekehrt ist. Seine Breite 
Mitte etwa 10 /*, die Lange 44—48 ju, seine Hoh 
Aquatorialebene ca. 12 p. Er zeigt im Innern i 
Struktur, welche fur so viele Peridineenkerne von I 
und anderen Autoren angegeben wird, sondern ahn< 
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iAUTEEBORN l ) fur Ceratium hirundinella entworfenen Schilde- 
ung. Der Kern des Pyrodinium wird erfiillt von zahllosen winzig 
leinen Kornchen, die alle homogen und rundlich aussehen. Auch 
ei Anwendung der starksten Vergrofierung (Apochr. 2 mm, Oc. 8) 
elang es mir nicht, feine Verbindungsfaden zwischen ihnen zu be- 
bachten. Trotzdem halte ich es nicht fur unmflglich, dafi sie 
xistieren, denn dann wiirde die Ubereinstimmung mit dem fein- 
laschigen Netzwerk des Ceratium sehr grofi sein. 1st die Kon- 
nrierung weniger gut und der Kern etwas geschrumpft, so konnen 
ie Kornchen so eng zusammenriicken, dafi der Nukleus fast homogen 
rscheint. Er wird nach auflen von einer diinnen Membran begrenzt, 
relche bei starkster Vergrofierung selbst wieder eiue Zusammen- 
stzung aus langlichen Knoten (Fig. 15) erkennen lafit. Nukleolen, 
r elche Lauterbobn regelmaflig in geringer Anzahl antral', fehlen 
ier fast immer; nur in gauz vereinzelten Exemplaren (Fig. 16) war 
twa ein'Dutzend runder Korner durch das Keruinnere verteilt, 
relche sehr viel grofier waren und sich starker tingierten als die 
anz kleinen Kfrrnchen, so dafi sie als Nukleolen gedeutet w r erden 
onnen. Da mein Material mit Chromosmium konserviert war, farbte 
5 sich anfangs schlecht; durch Nachbehandlung mit WasserstofF- 
uperoxyd wurde aber ein normales Tinktionsvermogen wieder her- 
estellt, so dafi iiber die Kernnatur des beschriebenen Gebildes kein 
weifel aufkommen kann. Kern- und Zellteilungen habe ich leider 
icht beobachtet, wahrscheinlich weil sie, wie bei anderen Peridineen, 
i der zweiten H&lfte der Xacht oder in den ersten Morgenstunden 
attfinden. Unter den am Tage und abends bis gegen 10 Uhr ge- 
ingenen Exemplaren befand sich auch nicht ein einziges Teilungs- 
adium. 

Am Hinterende der Zelle, dicht vor dem Stachel e, liegt ein 
gentiimliches farbloses Gebilde, dessen Bedeutung mir nicht klar 
jworden ist und das ich daher einfach als „Nebenkorper" 
r ig. 2, 6, 13, nb) bezeichnen will. Ich habe ihn bei Hunderten 
>n Individuen mit Regelmafiigkeit angetroflfen und nur in einigen 
alien, in denen das Exemplar ungiinstig lag oder sehr dicht mit 
Ikiigelchen erfiillt war, ihn nicht ganz sicher feststellen konnen, 
as aber natiirlich nicht ausschliefit, dafi wir es hier mit einer 
mstanten Organelle zu tun haben. Der Nebenkorper ist am leich- 
sten zu beobachten an Exemplaren, die mit Hematoxylin gefarbt 



l ) R. Lauterborn : Protozoen-Studien. I. Kern- und Zellteilung von Ceratium 
randinella 0. F. M. Zeitschr. f. wiss. Zool. Bd. 59 1895 p. 167-190 Taf. XII, XIII. 
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und in Kanadabalsam aufbewahrt word en sind, weil er dann schwach 
geffirbt erscheint und die ihn umgebenden Oltropfchen so aufgehellt 
werden, dafi sie ihn nicht mehr zu verdecken vermogen. Mit Borax- 
karmin laBt er sich auch tingieren, aber dieser Farbstoff ist weniger 
zu empfehlen, weil das Protoplasraa der Zelle sich in ihm ebenso 
stark farbt wie der Nebenkfirper, und beide auch gleich rasch sich 
entf&rben bei Zusatz von Salzsaure, so daB jener sich nie deutlicli 
abhebt. Nur bei ganz frisch getflteten Individuen farbte sich der 
Nebenkorper, wenngleich erst im Laufe von 12 — 24 Stunden, viel 
leichter und starker mit Boraxkarmin, als der Kern oder das Zell- 
plasma, so dafi ich voriibergehend den NebenkOrper fur den Nukleus 
gehalten habe. In Gestalt und GrSfie ist er raanchen Schwankungen 
uuterworfen. Er ist meist langlich-oval (Fig. 2, 13), zuweilen auch 
nieren- oder keulenffirmig, oder hat die Gestalt eines Blaschens 
(Fig 17). Im Innern erkennt man entweder nur eine helle Flussig- 
keit nebst einigen wandst&ndigen Verdickungen (Fig. 17, b) oder 
kSrniges Protoplasma mit oder ohne Vakuole (c, d, e) und meist mit 
mehreren peripher gelegenen dicken K5rnern. Gar nicht selten wird 
der Nebenkorper fast ganz von einem Klumpen oder von einigen 
grofien dichten Schollen oder Ballen erfailt (Fig. 17 a, 13). Von 
oben gesehen (Fig. 6, nb) sieht er immer rund aus. Von der Seite 
betrachtet und nach beiden Hauptrichtungen gemessen fand ich bei 
5 Exemplaren: 11:3, 6:4, 8:5, 8:6, 4:4 u als ein Zeichen groBer 
individueller Ver&nderlichkeit. Dabei liefi sich nicht erkennen, daB 
bei grofien Individuen auch der Nebenk5rper besonders herangewachsen 
war oder dafi die Grofie desselben korrelativ mit der Menge der Ol- 
tropfchen zunahra. Jodjodkali ruft keine Farbung an ihm hervor, 
und auch durch Kalilauge, Sauren, Chloroform und Ather waren 
keine Reaktionen zu bewirken. Schutt erwahnt in seiner schonen 
Monographic der Peridineen bei verschiedenen Arten ahnliche gr5fiere 
Korper, die auch h&ufig am hinteren Korperende liegen, und faBt 
sie, da iiber ihre Funktion nichts bekannt ist, als „Pachysomen~ 
zusammen. Hierhin moge vorlftufig auch der NebenkSrper des Pyro- 
dinium gerechnet werden. Seine Lage am hint ^ ' 

ganz konstant, jedoch reicht er je nach Grofie 
den Zellkern hinan (Fig. 2), bald bleibt er fast 
Chromatophorenzone. 

Von anderen Einschliissen des Protoplasms 
nachst farblose Fettropfen (Fig. 13, ft), die i 
Zahl und GroBe vorkommen und leicht daran er 
sie sich mit Osmium intensiv schwarzen. Sie liej 
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len Chromatophoren und sind an keine bestimmte Zellregion ge- 
mnden. Im Gegensatz zu ihnen finden sich die oben schon mehr- 
ach erwahnten OltrSpfchen (Fig. 2, 13, st), welche regelmafiig 
n sehr groBer Zahl in der Umgebung des Nebenkorpers und zwischen 
len Chromatophoren des hinteren Korperendes vorkommen. Sie 
laben einen starken Glanz, sind kugelrund, fast alle von gleicher 
Jrofie und haben einen Durchmesser von 1 — 2 ^, der in einzelnen 
Men bis auf 4 p steigt Sie dringen nur wenig nach innen iiber 
lie Zone der Chromatophoren hinaus, so daB das dichtkflrnige Innen- 
Jasma der Zelle von ihnen frei ist oder doch nur sehr wenige auf- 
veist. In der vorderen Halfte der Zelle kommen sie nie vor, woraus 
;u schlieBen ist, daB sie nicht direkt von den Chromatophoren pro- 
iuziert werden. Dagegen ist es sehr wohl mflglich, daB sie direkt 
der indirekt von dem Nebenk9rper erzeugt werden, denn in seiner 
Jmgebung sind sie besonders zahlreich und werden urn so spar- 
icher, je weiter sie von ihm abliegen. Ich hielt sie anfangs fur 
tarkeartige Gebilde, weil sie sich mit Jodjodkali rasch und intensiv 
chwarzbraun f&rben, bin aber von dieser Ansicht abgekommen, weil 
ie im polarisierten Lichte nicht aufleuchten. Durch absoluten Alkohol, 
Cssigsaure, Kalilauge. Chloroform und Ather werden sie nicht gelost, 
yohl aber durch starke Salpeters&ure. In Eosin, Boraxkarmin und 
I&matoxylin farben sie sich in demselben MaBe wie das umgebende 
^rotoplasma, so daB sie hierdurch nicht sichtbar gemacht werden 
;6nnen. In Glyzerinpr&paraten treten sie deutlich hervor, obwohl 
lie Jodjodkalifaa-bung dadurch aufgehoben wird; weniger klar er- 
[ennt man sie in Xylol, und in Kanadabalsam werden sie wegen 
ler starken Lichtbrechung fast unsichtbar. Osmiums&ure bewirkt 
[eine Schw^rzung der Kflrnchen. Aus diesen Reaktionen l&Bt sich nur 
loviel entnehmen, daB diese StofTwechselprodukte mit den von Schutt 
L c. p. 85) als £-01e bezeichneten Einlagerungen identisch oder 
iahe verwandt sind. — Endlich finde ich in einigen meiner Glyzerin- 
>raparate, die ich in Nassau mit frisch konserviertem Material her- 
tellte, hellgrune, Slartige Tropfen (Fig. 13, ol) von zuweilen recht 
msehnlicher Gr5Be, die besonders in der vorderen Zellh&lfte liegen. 
tiber die Vakuolen resp. Pusulen, welche Schtttt so ausfiihrlich 
intersucht und als konstante Zellelemente nachgewiesen hat, vermag 
ch wenig zu sagen, da sie an lebenden Individuen studiert werden 
Qiissen. Ich finde an den konservierten Exemplaren regelmafiig eine 
proBe Vakuole (Fig. 13, vac), welche in der vorderen ZellMlfte und 
>ei Betrachtung der Ruckenflache auf der linken Seite liegt. Wenn 
ie recht groB ist, so riickt sie nach innen zu fast bis an den Kern 
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hinan. An lebenden Pyrodinien ist sie mir nicht 
kann es sich nicht urn ein Kunstprodukt handeln, 
tadelloser Konservierung regelm&Big beobachtet wi 
Wie die beiden GeiBeln in der Geiflelspalte e 
ich oben schon erwfthnt. Diese beiden Bewegunj 
ibrem Ban und in ihrer Anheftung so verschieden, 
auch in ihrer Funktion voneinander abweichen werde 
t (Fig. 14, qfl) ist ein etwa Vj 2 (i breites Band, dessei 

. [' rait den beiden Ringfalten der Querfurche verlau 

\ [• den Gurtelstucken des Panzers anliegende Saum de: 

I [ dickt, der auBere ist im Leben sehr zart und fii 

j j. Bewegungen aus, wobei das ganze Band sich sehr c 

* (J weise zusammenzieht, wie wenn ein gedehnter Gu 

|! einen etwas kleineren Durchmesser zusamraenzie 

j artigen Kontraktionen finden darin ihre Erklarung, 

der QuergeiBel sehr wahrscheinlich in der GeiBe 
Zellkorper verbunden sind (Fig. 1), wovon man s 
nnd gut konservierten Exemplaren iiberzeugen k 
nach hinten zu gelegene Ende hat als die Basis 6 
gelten, denn es ist etwas dicker als das vorder 
wurzelt es fester im Protoplasma, so daB es nie 
das andere bei der Konservierung zuweilen sich 
aus der Querfurche nach auBen ragt. In einem solchei 
kann der bewegliche Saum bei der Konservierung € 
und er erscheint dann als ein Spiralband, welche 
herumlauft. Bei guter Konservierung erhalten sich 
und Taler des undulierenden Saumes sehr deutlich 
die Aufienlinie verdickt sich etwas und verliert il 
Zartheit. Schutt fand das letzte Ende der Quer 
und nicht bis in das letzte Viertel der Furche h 
ist auch geneigt, die Bandform als einen pathoL 
anzusprechen. Ich bin sicher, hinsichtlich der For 
keine unrichtigen Angaben gemacht zu haben, da d 
am lebenden und konservierten Material zu den glei 
gefiihrt haben. Die LangsgeiBel ist ein langer du 
besondere Struktureigentumlichkeiten. Hinsichtlii 
dieser Organellen mochte ich mich der von Schut 
sicht anschlieiJen, daB die LangsgeiBel in erster Li 
bewegungr, die QuergeiBel der Rotation dient. Ich 
von ihm und von Bctschli ab, daB ich dem P 
Fahig-keit einer eigentlichen 8teuerung abspreche. 
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Bewegungsweise scheint mir nicht dafiir zu sprechen, dafl sie bewuflt 
Oder unbewuBt eine bestimmte Richtung auch nur auf einer kurzea 
Strecke einigermaBen genau einzuhalten vermOgen, wozu ja auch 

lrpinp Vp.m.nl5Lfisiinir vorlipirt.. Dip nnsvrmnpt.risr.hpn Fliiirp.11 a mpllpn 
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dem Hinterstachel aus nach vorn and reichen meist bis zar hinteren 
Ringmembran. Die eine von ihnen bildet zusammen mit einer Falte 
liber der Leiste a eine trichterffirmige Hfthle zum Schutze der L&ngs- 
geifiel. Zur Stutze dieser hinteren Flttgelmembranen kdnnen die 
kleinen Stacheln a, 0, y, <J, J vorhanden sein. Die Querfdrche wird 
von 8 schmalen Tafeln ansgekleidet and beherbergt die bandformige. 
mit einem undulierenden Saume versehene Qnergeifiel, die mit beiden 
Enden im Protoplasma der Geifielspalte wnrzelt. Alle Platten des 
Panzers tragen zahlreiche, zu Reihen angeordnete Poren. Die durch- 
schnittlichen Dimensionen des Panzers sind: Hdhe ohne die Stacheln 
50 fi; Breite 48 p; H5he des Giirtelbandes 4 ju; L&nge des Vorder- 
stachels 4 j/. des Hinterstachels 16 /u. Die wichtigsten Organellen 
besitzen im Protoplasma eine konstante Lage (Fig. 13): der groBe 
hufeisenfSrmige Kern (nu) liegt in der Aqnatorialebene, die band- 
oder stabchenformigen gelbbraunen Chromatophoren (chr) sind radien- 
ftrmig in der aufieren H&lfte des Protoplasmas angeordnet, der in 
seiner Funktion unbekannte, aber konstant vorhandene NebenkSrper 
(nb) liegt zwischen ihnen am hinteren Zellpol nnd wird nmgeben 
von zahlreichen Oltropfchen (st), welche vermutlich die Trftger des 
sehr intensiven Leuchtvermflgens sind. 



Tafelerklfirung. 

Tafel XIX. 
Alle Zeichnungen des Pyrodinium bahamense sind nach Prftparaten 
entworfen worden, die mit Chromosmiums&ure konserviert nnd in Glyzerin ein- 
gebettet worden waren. * = beliebige VergrflBerung der Zeichnung bei lOOOfacher 
optischer VergrCBerung (Apochromat 2 mm nnd Compensations-Ocular 8). 

A, B, C Apical plat ten. gsp Geifielspalte. 
I— VI vordere Zwischenplatten. lfl Lfingsgeifiel. 

A', B', C Antapicalplatten. qfl Qnergeifiel. 

P — V hintere Zwischenplatten. nu Kern, 

a, /?, y, 8, e, £, /; Panzerstacheln. nb NebenkSrper. 

a, b, c . . . . g Leisten des Panzers. chr Chromatophoren. 
qf Querfurche. ft FetttrQpfchen. 

vac Vaknole. st J oitrOpfchen. 

Fig. 1. Ansicht der Bauchseite, so dafi die GeiOelspalte in der Mitte liegt 
Vergr. 800 : 1. 

Fig. 2. Ansicht der Rttckenseite. Vergr. 750 : 1. 

Fig. 3. Die Bauchseite ist fast urn 90° nach rechts gedreht. Vergr. 750 : 1. 

Fig. 4. Die Bauchseite ist fast um 90° nach links gedreht. Vergr. 750 : L 
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Fig. 5. Panzer vom Apicalpol aus gesehen. Die pnnktierten Linien bezeichnen 
die Lage der vorderen Flugelmembranen. Vergr. 750 : 1. 

Fig. 6. Panzer vom Antapicalpol aus gesehen. Die pnnktierten Linien be- 
zeichnen die Lage der hinteren Flugelmembranen. Vergr. 750 : 1. 

Fig. 7.* GeiBelspalte und SchutzhOhle der LangsgeiCel im optischen Schnitt. 

Fig. 8.* Geifielspalte nnd Qnerfnrche eines durch Druck etwas gesprengten 
Panzers. 

Fig. 9."* Ringmembran von oben gesehen. 

Fig. 10 * Struktur des Panzers. 

Fig. 11 * Die apicalen Schalenplatten eines leeren Panzers von innen gesehen. 

Fig. 12.* Optischer Schnitt durch die Poren der Schalenplatten. 

Fig. 13. Optischer Lftngsschnitt durch die Zelle. Vergr. 750 : 1. 

Fig. 14.* Die QuergeiCel a im normalen, b im etwas pathologisch veranderten 
Zustande. 

Fig. 15*, 16.* Eernstrnkturen. 

Fig. 17*, a— e. Nebenkorper. 

Berlin, 12. Dezember 1905. 
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Dr. Plate: Ueber die Conjugation 

Nach einigen einleitenden Bemerkungen, 
tragende hervorhob, dass der ftlr die Encystir 
gewBhnlich angenommene Grund, ein Schut: 
Austrocknen zu sein, nach neueren Beobacl 
ausreichend erkannt sei, sondern dass wahrsc 
der Encystirung darin bestehe, den an sich 
stets nur durch mechanische Eingriffe zu 
Thieren eine Ruheperiode zu gewahren, kam 
eigentliches Thema. Die sammtlichen bis jet; 
jugations-Pftlle lassen sich in zwei Gruppen 
dem es zu einer dauernden oder zu einer nu 
Verschmelzung der Parlinge kommt. Ersteres 
lich in der Abtheilung de> Vorticellinen s 
alien tibrigen Infusorien. Redner erlauterte 
einigung jener festsitzenden Ciliaten an d 
Spirochona gemmipara St., der Lagenophrys 
Genus Yorticella. Bei der zuerst genannten 
sich zwei jugendliche, aber einander v5llig 
mit ihrem Kopfende, um schliesslich zu eine 
zu verschmelzen. Ebenso verwachsen die 2 
die 6 Nebenkerne beider Paarlinge zu einei 
3 Nebenkernen des resultirenden Infusors, m 
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die Spindelform tibergegangen sind. Bei der Lageno] 
Verwandten werden besondere Conjugationsknospen 
kleine mundlose und nur mit einem Cilienkranz 
Thierchen, die mit normalen sich vereinigeD. Vor 
schnurung der Knospe zerflillt der Kern in viele 
Kugeln, von den en eine oder mehrere in jene ubertre 
weitere Complication finden wir bei verschiedenen 
arten. Hier zerfallt ein Individuum durch „ rosette 
EinschnuruDgsfurchen in eine grftssere Anzahl Kno 
ebenfalls nur zur Verschmelzung mit gewShnlichen T 
atimmt sind. — Die zablreichen uud ausserst ver 
OoDJagationserscheinungen der ttbrigen Infusorien 1; 
in zwei Classen sondern, je nachdem ein deutliche 
seitiger Plasmaaustausch constatirt werden kann (Den< 
paradoxus St.) oder nicht (z. B. bei Paramaecium 
Zweckmttssiger ist es jedoch die Gruppirung nach c 
resp. nach dem Fehlen eines Nebenkerns vorzuneh 
Beispiel einer Conjugation bei mangelndem Nebenk 
Dendrocometes geschildert, bei dem zwei Individuen 
ttbergehend durcb einen Canal verbinden. Der Ker 
-einem langen Bande und scheint sich im Plasma i 
urn schliesslich wieder als kugelfttrmiges Gebilde aus 
zu werden. Um zu erlautern, wie complicirt die C 
zuweilen verlftuft, ging der Vortragende sodann zur Be 
des Paramecium aurelia tiber, bei dem der ganze I 
eine Woche dauert, wenn auch die Verbindung zwc 
nur 2 — 3 Tage wfthrt. Besonders interessant ist dai 
auf dem jeder Paarling 2 Nebenkernspindeln und c 
nicht ver&nderten Hauptkern besitzt. Dorthin, wo < 
Qffnungen der Thiere eng aneinander gepreast liegen 
je eine der Spindeln, derart, dass man dieselben \ 
weniger gekreuzt fiber einander findet. Keine Sp 
jedoch in das Nachbarthier ttber, sondern es scheini 
Diffusionsvorgang zwischen ihnen durch die vollig in 
ticulae hindurch vor sich zu gehen. Hierfur sprichi 
helle, kOrnerfreie Plasmahof, welcher jede Spinde 
Nach ca. 2 — 3 Stunden rticken die Spindeln wieder ai 
theilen sich alle zwei noch einmal, so dass jeder 1 
aufweist, und wandeln sich schliesslich, nachdem d 
kem in zahlreiche Stttcke zerfallen ist, in ebensoviel 
Gebilde um, die durch einen grosseu Nucleolus und < 
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Dr. Pauli macht darauf aufmerksam, wie & 
sei, durch Beobachtung auszuschlie&sen, daas kein 
der Nebenkerne erfolge. 

Dr. Schauinsland tritt far die Auffia&sqng 
tragenden ein, dass die CoDJugation der Infusorial 
ein Ge&chlecht&act angesehen werden dtkrfe. 

Schluss der Sitzung 10 1 /* Uhr. 
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Ueber einen einzelligen Zellparasiten (Chitoniciura simplex) 
aus der Mantelhohle von Chitonen. 



Von 

I Prof. Dr. Ludwig H, Plate 

in Berlin. 
I 

Mit 1 Tafel. 
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Ueber einen ( 
simplex) a 

Pre 



Unter dem Nai 
einfachen Zellparasi 
Mantelhohle von 1 
gedehnte Epithelze] 
im Folgenden ausf 
Hand von AbbUdunj 
Gebilde nur an cc 
hohle der oben erw 
von kleinen runden 
massig sehr grosse 
intensiv gefarbt hi 
Durchmesser von ! 
er einen hellern I 
(Fig. 3, 8). Ganz i 
dichte Masse kleii 
fand sich im C 
dner stabformige 

x ) L. Plate, Chit 
lgr. Zool. Cambridg 
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602 Ludwio H. Plate. 

(Fig. 4). In der Kegel ist die ProtoplasmahulJ 
herum ftusserst schmal (V 2 — lVi J 1 ) an( i zar *. Oft ei 
klar, so dass man ihre Existenz mehr vermu 
wahrnimmt Stets wird sie nach aussen begren 
lichen Zellmembran. Zuweilen nimmt das Protc 
zu (Fig. 2, 4, 7, 8), so dass der Zelleib r/ 2 — 3 m 
der Kern. Dann ist der Kern meist von einem 
nmgeben, nnd das Protoplasma erscheint homog< 
k6rnig. Obwohl die Mehrzahl der Chitonicien n 
doch immer einige, welche l&nglich-oval oder stabfBn 
oder an dem einen Ende sich verschmalern , soe 
sonderheiten erkennen lassen. In einem solchen ] 
der MantelhShle liegenden Parasiten finden sich 
grosserer Kerne (4—6 n Durchmesser) , welche 
stellen und nur peripher an der Wandung Chr 
weisen (Fig. I n). Sie liegen entweder ganz frei 
von etwas Protoplasma nmgeben. Es sind die R< 
Epithelien des Chiton und entstammen der Innen 
hohle oder den Kiemen. 

Das intracellulare Stadium des Parasiten (Fig 
scheidet sich von dem geschilderten freien nur 
Zellmembran undeutlicher ist und oft nur mit Miil 
kann. Ich uehme aber nicht an, dass diese Ersch 
Veranderung der Zellmembran selbst, etwa durch eir 
selben, bedingt wird, sondern vermutlie, dass im 
die Lichtbrechungsverhaltnisse etwas andere sind. 
zelle liegt meist nur ein Cltitomcium, selten mehrer 
Theilung scheinen sie also entweder in eine Nachl 
aussen zu wandern. Langliche Parasiten oder 
werden audi wohl halb in der einen, halb in dei 
getroffen (Fig. 11 ch). Die Chitonicien liegen in d< 
Regionen der befallenen Zelle, wobei ich es dahin 
ob sie activ wandern, vielleicht durch amoboide ( 
oder passiv durch das Protoplasma der Wirthszel 
werden. Ich fand sie sogar in hohen Epithelzellen i 
Kern noch nach innen von dem letztern. Eine 
fuhrt regelmassig zu einer vollstandigen Zerston 
so dass ich viele Pr&parate besitze, denen die Ep 
Strecken hin in der Mantelhoble, weniger auf d 
Die gewohnlichen Epithelzellen (Fig. 10) geben z 
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Verbindung mit den Nachbarzellen auf, nehmen eine unregelmassige 
Gestalt an und scheinen einen Theil ihres Protoplasmas zu verlieren, 
denn sie werden kleiner. So flndet man dann lockere Plasmaballen, 
deren Kerne unzweifelhaft darthun, dass sie pathologisch ver&nderte 
Epithelzellen sind, und zwischen ihnen einzelne freie Ohitonicien oder 
Gruppen derselben. H&ufig bleibt die Cuticula des Epithels noch 
eine Zeit lang erhalten und begrenzt einen Spaltraum nach aussen, 
der dicht mit freien Chitonicien und zerstorten Epithelzellen ange- 
fullt ist. Schliesslich zerreisst auch sie, und die in die Mantelhohle 
fallenden Zellreste und Parasiten sammeln sich liier zu grossern 
Haufen an (Fig. 1). Da viele freie Chitonicien zwischen den ge- 
lockerten, aber noch ganz oder fast ganz in situ beflndlichen Epithel- 
zellen angetrofFen werden, so wandern sie offenbar aus den ab- 
sterbenden Wirthszellen nach aussen. In den Schleimkrausen der 
MantelhShle, von denen Ischnochiton imitator eine neurale, eine pedale 
und eine palliale besitzt, spielen sich die pathologischen Processe in 
anderer Weise ab, so dass ich hierdurch Anfangs irre geleitet worden 
bin. In der oben erwahnten vorl&ufigen Mittheilung beschrieb ich 
ein „Sichelstadium" von stab-, sichel- oder keulenfbrmiger Gestalt, 
von dem ich annahm, dass es sich durch ruckweise Knickungen nach 
Art der Sichelkeime der Coccidien bewege. Ich muss diese Angaben 
jetzt als irrig zurucknehmen, denn es hat sich herausgestellt, dass 
jene „Sichelstadien" nur pathologisch modificirte Kerne der Stiitz- 
zellen der Schleimkrausen sind. In Fig. 12 ist ein Stuck inficirten 
Schleimgewebes dargestellt Mit n sind die normalen Kerne der 
Schleimzellen, mit stz die normalen Kerne der fadenf5rmigen Stiitz- 
zellen bezeichnet. Bei ch liegen 4 eingedrungene Parasiten, und 
diese haben bewirkt, dass die Stutzzellenkerne in der N&he des 
Infectionsheerdes sich in lange schmale intensiv gefarbte und an dem 
einen Ende haufig verdickte Faden verwandelt haben (stz 4 ). Diese 
Umwandlung geschieht oflfenbar dadurch, dass der Kern sich in der 
Quere verdichtet und dafiir l&nger wird. Bei stz" ist ein Kern zu 
sehen, bei dem das eine Ende noch ungefahr normal ist, w&hrend an 
dem andern sich das Chromatin concentrirt hat. Auf sp&tern Stadien 
wandern diese Kerne theils nach aussen, theils schniiren sie sich in 
ein oder mehrere Stiicke durch, was mich fruher zu der irrigen An- 
nahme fiihrte, die Sichelkeime gingen aus den gestreckten Formen 
der Chitonicien hervor und vermflchten sich amitotisch zu vermehren. 
Aehnliche Absterbeerscheinungen flndet man auch bei den Kernen 
der Schleimzellen, die zu eckigen unregelm&ssigen Gebilden zu- 

Zool. Jahrb. Supplement. Bd. V. (Fauna Chllensis. Bd. II.) Heft 2. 39 
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sammenschrumpfen (Fig. 12 sell) und sich dann 
tingiren. 

Die Vermehrung des Chitonicium ist ausserorc 
findet bald im freien, bald im intracellul&ren £ 
dass irgend welche Unterscbiede zu bemerken w&i 
an dem homogenen, intensiv gefarbten Kern zun 
blasse Ringzone, welche ihn mantelftrmig einschnui 
bar. Die Ringzone wird darauf vflllig achromat 
schnlirt sich durch, wodurch 2 Kerne resultiren, c 
nahezu ebene Flftche einander zukehren (Fig. If 
zelnen Fallen fuhrt diese Amitose zu ungleich gross 
Xach der Kerntheilung schnlirt sich das Protopl 
eine hantelfftrmige Gestalt des Zelleibes resultii 
der Hantel kann zuweilen sich sehr lang ausziehe] 
Bogen beschreiben (Fig. 20). Fig. 11 und 13 las 
Kern- und Zelltheilung sich gleichzeitig abspielen i 
Falle ein chromatischer Strang beide Theilkern 
artige Bilder lassen sich wohl nur als Theilung, n 
deuten, w&hrend die Fig. 14—18 an sich auch i 
aufgefasst werden kSnnten. Da sie aber relati 
andere Vermehrungsprocesse fehlen, so kann die i 
Parasiten wohl nur in der geschilderten Weise ei 
nehme natiirlich an, dass hier wie bei andern 
Vorgtage vorhanden sind; aber sie fehlen auf 
Kin in Theilung begriffener Kern ist 4—6 p Ian 

Diese Parasiten fand ich massenweise bei me 
von lschnochiton imitator frei in der MantelhOhk 
thelien der letztern, einschliesslich der Schleimki 
und des Fusses. Die jungen Thierchen, welc 
langere Zeit sich in der Mantelhohle aufhalten, 
Praparaten vSllig frei von jeder Infection. Ihre 
also wohl zuerst immun sein. Nur einmal fand ic 
nacli Zerstorung des Mantelh5hlenepithels dicht i 
Basalmembran im Stroma des Mantels liegen, ab( 
logische Gewebeanderungen nachweisbar waren. 
der Kiemenbl&tter hingegen sind sie ofters anzu 
Moglichkeit vorliegt, dass sie durch den Blut 
Organe gelangen. Eine derartige Beobachtung 
gemacht worden, und dies spricht sehr dagegen, ( 
ausserhalb des Hautepithels pathogen sein kflnnei 
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Schwache Infi 
si den folgenden 
snommen: Chaeto 
imingsi Die Pai 
it Polyplacophor 
lsern Meeren am 

Die Frage m 
mn zur Zeit wo 
bnat, ohne dass i 
hrieben wird. I 
artig noch ausge 
>achtet worden 
heilung auf den 
nrde, so ist es 
tderer Fortpflanz 
mehmen, dass z 
Individuen vorfo 
hon fiir so viele 
le vermuthen dai 

Da eine Cellul 
n Pilz angesehei 
er einem ahnlicl 
hliesst. Unter < 
lulleey eine An 
aneliden nnd Dap] 
adium eine gewi 
«r stets zahlreicl 
chungen &hnlich( 
er bei andern T 
irasit an diese G 
mir noch verfrii 
fallen. 

f ) Mk8nil, F. e 
ris, nov. 20, 1897. 

Mesnil, F. et E. 
: CR. Acad. Sc. Pari 

Mesnil, F. et M. 
rig, Oct. 14, 1899. 
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Fignrenerklarung der Tafel 17. 
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2* 
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3.* 


'> 


4.* 


7} 


5.* 


?» 


6.* 



A He Abbildmigen beziehen sich auf Chitonicium simplex Plate, und zwar, wenn 

liioht das Gegentheil bemerkt ist, anf Parasiten ans der MantelhOhle von Ischno- 

chiton imitator Smith. * bedeutet beliebige VergrSsserung. 

Fig. 1. Haufen von Parasiten aus der Mantelhohle mit eingestreuten 
Resten von zersorten Epithelzellen (n). 500/1. Camerabild 
bei nicht ganz normal langem Tubus. 

Kern etwa von 1 / :) Zelldurchmesser, homogen, ohne Nucleolen. 
„ „ „ 1 / g „ mit 2 Nucleolen. 

Protoplasma deutlich entwickelt. Kern von 4 ft Durchmesser. 

Kern mit chromatischer Scheidewand. Intracellulars Stadium. 

Parasiten aus dem Kiemenepithel von Tonicia fastigiata. Im 
Kern des einen ein helles Bl&schen, in dem des andern zahl- 
reiche, sehr dicht gruppirte Chromatinkdrner. Kerndurchmesser 

Freies Stadium aus Tonicia fastigiata. Zelle mit 7, Kern mit 
etwas iiber 2 fj. Durchmesser. 
Zwei freie Stadien in Glycerin untersucht. 
Parasit im Kiemenepithel. 
Kiemenepithel theilweise zerstort. 
Theilungsstadium intracellular. 

Parasiten in der pal Hal en Schleimkrause, deren Kerne theilweise 
degenerirt sind. 500/1. Camera. 
Theilungsstadium aus dem Osphradium. 870/1. Camera. 
14 — 18.* Theilungen auf dem freien Stadium. 
19.* Intracellular Theilung (6 ft Lange). 

20.* Theilungsstadium mit sehr langer Plaemabrucke, intra- und extra- 
cellular beobachtet. 
21, 22.* Theilungsstadien aus Tonicia fastigiata. 

Berlin, den 29. Januar 1901. 
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From the Proceedings of the Linnean Society of New South Wales, 1921, Vol. xlvL, 

Part 1, 27th April, 1921. 



AUSTRALIAN FRESHWATER FLAGELLATES. 

By G. I. Playfair. 

(Plates i. to ix.; and three Text-figures.) 
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In the present paper I have endeavonred to give some account of all those 
forms of microscopic life found in our waters, which are included under the 
class Flagellatae of the freshwater Algae. From the early days of my studies 
I have always felt a lively interest in the freshwater flagellates and looked for- 
ward to a time when I should be in a position to set forth some small attempt 
at a monograph of such as occur locally. The following notes therefore, dealing 
with almost all the commonly occurring species and with a large number of 
forms, also, which are not at all common, represent the gleanings of 15 years. 

The more important part of the work, however, was accomplished during 
the period when, as a science research scholar of the University of Sydney, I 
was enabled to devote myself for some years to a more thorough investigation of 
Australian pond life than I had previously done. It is with pleasure, therefore, 
that I here express my heartiest gratitude to the Senate of the University for 
afforded me the opportunities which have resulted in my bringing a long- 
cherished desire to a successful issue. 

In conjunction with these notes should be taken my earlier paper on "The 
Genus Trachelomonas." (These Proceedings, xl., 1915) which was written in 
advance, on account of the very large number of new forms observed in that 
genus. The title "Australian Flagellates" may perhaps be considered too grand 
when it is observed that all the gatherings were made in two localities only, viz.: 
— the suburbs of Sydney and the neighbourhood of Lismore. This, however, is 
not so, for the Flagellates are entirely cosmopolitan and the ordinary forms 
always very wide-spread. In moving from one district to another one merely 
picks up the same common form over and over again. The rarer varieties, on 
the other hand, are generally polymorphic forms without any local attachment 
whatever, but merely the result of unusual combinations of rain and shine, tem- 
perature, movement and stagnation in their habitat. It is for this reason that 
they are uncommon. They are entirely the product of their environment. In a 
very large number of cases also, they are simply stages of growth which have 
become fixed at that point either by the induration of the cell-wall or by the 
lack of any stimulus to further growth. 



Digitized by 



Google 



100 AUSTRALIAN FRESHWATER FLAGELLATES, 

Given a suitable district the most advantageous course to pursue is to 
thoroughly exploit its treasures over a term of years, by repeated gatherings 
from every little pond, roadside puddle, or piece of swampy ground. All the 
forms marked "Lismore" in this paper were gathered within a circle no more 
than 2 miles in diameter, and yet after my having thoroughly ransacked this 
comparatively small area for eight years, two fine specimens, never previously 
recorded — Mallomonas litomesa Stokes and Trachelomonas splendida, n.sp. — 
make their appearance from pools already well searched (March, 1920). Com- 
pare my remarks in "New and rare freshwater Algae" (These Proceedings, xliiL, 
1918, p. 498). Trachelomonas splendida was obtained from the pool there 
referred to. 

Mention is here made of 172 forms of flagellate life representing 39 genera; 
105 being classed as species, 62 as varieties and 5 forms. Of these, 43 species, 
48 varieties and 5 forms (96 in all) are considered to be hitherto undescribed. 
One genus, Scintilla, is proposed as new. 

These figures, however, do not include the 104 forms of Trachelomonas 
previously recorded. When these are added, the total number of non-Volvocine 
Flagellates observed to date, stands at 276. The proportion of new forms may 
appear rather large, but* it should be borne in mind that hardly any work has 
been done on the freshwater Flagellates of subtropical or tropical countries, and 
that it is exactly the higher temperatures prevailing there and the greater vicis- 
situdes to which pond life is subjected, that are the cause of the much larger 
number of varieties to be observed. 

The enlargement attached to the figures in the explanation of the plates is 
not the magnification used in observation of the living specimens but merely 
indicates the scale (somewhat reduced) used in drawing the figures for repro- 
duction. Observations were made chiefly with a 1/6 inch holoscopic objective, 
N.A. .95, and 18 diam. ocular in a tube-length of 6 inches. These were assisted 
by a l/12in. homogeneous holoscopic lens. 

FLAGELLATAE 
Protomafltigineae. 

Fam. BICOECACEAE. 
Genus Poteriodendron Stein. 

POTERIODENDRON PETIOLATUM Stein (PL i., fig. 1). 

Lorica long. 17 — 22, lat. 8 — 11 p. 

Guildford (77); Lismore (260, 290, 298). 

Stein, Der Organismus der Infusionsthiere, iii., H.i., T.xi., fig. 8 — 11; Senn, 
Flagellata, p. 123, f. 80; Kent, Infusoria, Stylobryon petiolatum (non Dujardin), 
PL xxiii., fig. 17 — 30; Dinobryon petiolatum Lemm., Gattung Dinobryon, p. 
519. 

The cupule has a slightly everted rim. I have never seen the zooid, but 
small sprays of the empty cupules occur very sparsely in my gatherings. They 
are generally faintly rufescent, differing in this from all forms of Dinobryon, the 
petioles inconspicuous and no longer than the cupules, so that the latter appear 
to be sessile. They may always be distinguished from Dinobryon by a minute 
refringent blob at the base, marking the head of the petiole which is there 
slightly dilated. Main petiole of a spray noted — 55^ long. For Stylobryon 
Fromental (see Kent, he, PL xxiii., fig. 29) the arrangement of the cupules in 



Digitized by 



Google 



BY G: I. PLAYFAIR. 101 

the figure differs from both Dinobryon and Poteriodendron. Dinobryon petto- 
latum Duj. (Hist. Natur. des zoophytes Infusoires, p. 322, T.i., fig. 22) has 
nothing to do with Poteriodendron, as the author says "animaux verts.'* 

Var. Abbotti (Stokes) mihi. (PL i., fig. 2.). 

Cupules conical-campanulate, rim not everted, dimensions same as those of 
the type. 

Sydney Water- Supply ; Lismore (260, 290). 

Syn. Stylobryon Abbotti Stokes, Infusoria of the U.S., p. 79, PL i., fig. 
12; Dinobryon sertularia forma, Playf., Plankt. Syd. Water, p. 515, PL 57, fig. 
5; D. sertularia var. conicum, Playf., Frw. Alg. Lismore, p. 315; Cf. Stein, I.e. 

Stokes gives a good detailed account of this form and its zooid, but his 
figure is incorrect, as he says that the cupules are twice as long as the maximum 
breadth (true also of Stein's and of our own) whereas in fig. 12 the proportions 
are only 6:5. I find the two forms intermingled in the same spray. 

Fam. CRASPEDOMONAPACEAE. 

Genus Sphaeroeca Lauterborn. 

Sphaeroeca volvox Lauterborn. 

Coenob. diara. c.15ji; cell. long, circa 5, lat. c. f/*. Lismore. 

Cf. Senn, he, p. 126, f. 84b (after Lauterborn). Very rare, only once 
noted as a minute coenobium of hyaline cells radiating from a centre as in 
Synura. The cells were so small and the outlines so indistinct that even under 
a high magnification I was unable to make out the details. Senn gives the 
dimensions as, cells 8 — 12^ long, coenobium up to 200/i. 

Genus Salpingoeca Clark. 

I do not think that there is anything characteristic of the species in the 
presence, absence or length of the petiole in this genus. Kent's figures, he., PI*, 
v. and vi. seem to me to show this distinctly. PL v., f . 20, makes it quite clear 
also that the coenobium may simulate Petiolatum so that in the absence of the 
zooid one cannot be distinguished from the other. 

Salpingoeca ampullacea (A. Br.) Stein. (PL i., figs. 3, 4). 

Cell. long. 10, lat. 4J— 6^. Lismore (302). 

Syn. Chytridium ampullaceum, A. Braun, "On Chytridium," T. v., f. 24 — 
27; Stein, I.e., iii., H. i., T. xi., f. 6, 7. Quantities noted on one occasion on 
Oedogonium — rare, however, in my experience. Kent's figures of S. amphori- 
dium, I.e., PL v., f. 2, 5, at least, should be considered as representing this 
species, the long narrow tubular neck being characteristic. A minute peduncle 
may sometimes be observed and is probably very often present when not notice- 
able. 

Var. oordata, n. var. (PL i., fig. 5). 

Loricae corpore cordiforme nee globoso, inferne acuminato, lateribus levissime 
arcuatis. Long. 10, lat. 4j — 6£/i. Lismore (302). Cum forma typica. 

The body of the lorica is more or less heart-shaped, not globose, and runs to 
a point beneath. Kent describes and figures (he, PL v., figs. 13 — 16), species 
8. amphora Kent and S. urceolata Kent, of somewhat similar shape, but with- 
out the long neck. On Oedogonium in quantity, mixed with the type. 
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Salpingoeca amphoridium Clark. 

If I say that I do not know whether I have ever observed the type of 
this species, it is because Clark's original figures (Ann. Mag. Nat. Hist., Ser. iv., 
vol. L, 1868, p. 203) are difficult of access, the figures given by various authors 
all differ among themselves and, though typical forms are distinct enough, it is 
not always easy to say where S. amphoridium ends and S. ampullacea begins. 

Lately, however, I have obtained good pencil sketches of Clark's type figures. 
He gives two, which are not in the least alike. The second has never, to my 
knowledge, been observed or figured since, and as it is far the most common 
form of Salpingoeca in this country, I have adopted it as var. australita 
(infra). The other is nearly, but not quite identical with Kent's figures (In- 
fusoria, PL v., figs. 3, 4, and 7 only, especially fig. 4) — this, therefore, must be 
considered as the type. It has an almost exactly globose body, rounded below, 
somewhat produced and ovate above, but very little narrowed or constricted in 
the throat, the sides diverging upwards and outwards straight to the wide mouth, 
rim not everted. There is no distinct tubular neck. Kent's figures are all too 
narrowly constricted and some verge on S. ampullacea. 

Var. australica mihi. (PL i., fig. 6). 

Cellulae minutae, sessiles; inferne rotundatae, superne ovatae, haud vel 
levissime constrictae, lateribus ad os convergentibus, ore non everto, collo nullo 
vel haud distincto. 

Cell. long. 8—14, lat. 4^-6, lat. oris 1—2^ 

Auburn; Guildford; Casino (189); Lismore (254, 260). 

Our commonest form; found sessile on Spirogyra, Hydrodictyon, Oedogo- 
niwn, more rarely on Cyclops (Entomostraca). The cells are ovate, rounded 
below, narrowed above, sides converging to the narrow mouth, only very sbghtly 
constricted, if at all, therefore with no formation of throat or neck except the 
very least straightening of the sides below the mouth, rim not turned out. 
Senn's figure of 8. amphoridium, Flagellata, p. 128, fig. 85a (after France), has 
the same shape of opening as var. australica, but below is very strongly in- 
flated, much more so even than in Clark's type. It might stand as var. Francei. 
Butschli's form with flat base, figured by Kent (I.e., PL v., fig. 33) should 
rather, on account of the distinct neck and everted rim, be considered a variation 
of S. ampullacea. 

Salpingoeca steinii Kent. (PL i., fig.. 7). 

Syn. S. amphoridium Stein (non Clark), l.c, T. xi. f. 1 — 5. This form 
might well have been arranged as a variation of S. amphoridium. The lorica has 
the same characteristic wide mouth and throat but no neck. The body, however, 
instead of being globular, is drop-shaped with a minute protuberance beneath, 
acting as a peduncle. 

Cell. long. 21; lat. corp. 7, constrict. 2£, oris 5fi. 

Fairfield (112). Out of weeds in a creek pool. 

Salpingoeca oblong a Stein. (PL i., figs. 8, 9). 

Cell. long. 11—16; lat. 4 J— 6, lat. oris 3£; stip. long. 4—5^ 
Guildford (77, 88); Lismore (260). 

Cf. Stein, I.e., T. x., fig. iv., 4. Zooid not observed. Stein's figure works 
out at long. corp. 21, lat. 7J; stip. long. 9/x- Very rare here and position some- 
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what doubtful — it might be a form of Poteriodendron. Out of weeds in a creek 
pool, along with Ditwbryon and Poteriodendron. 

Fam. PHALANSTERIACEAE. 

Genus Phalansterium Cienkowski. 

Phalansterium oonsociatum (Fres.) Cienk. (Text-fig. la).' 

Coenob diam. 100— 440,*. 

Auburn (140, 149); Rookwood; Lismore (308). 

Cienkowski, Beitr. z. Kenntn. mikrosk. organismen; Kent, Infusoria, PL 
xii., f. 5 — 9; Stein, he., T. vii., fig. 1, 2. Generally met with in ground gather- 
ings in swampy places. It occurs as irregularly circular or oval cushions with 
scalloped edges, consisting of a pale yellow or brownish mucus, minutely granu- 
lar. In optical section at the edges the cushion shows as composed of a series 
of radiating wedges, each containing two cells near the margin. From above, the 
structure is irregularly polygonal. 

Fam. MONADACEAE. 

Genus Dendromonas Stein. 

Dendromonas virgaria Stein. (Text-fig. 2e). 

Naturg. d. Flagell., H. i., T. vi., fig. 1 — 6. Very rare, noted only once, from 
the Richmond River at Lismore (186) as a spray of a large number of living 
cells, the latter 10 * 8/t, agreeing in shape with those figured by Stein. Differs 
from Anthophysa in having a delicate branched coenobium, each cell being fixed 
at the end of a separate branch; cf. Senn. I.e., p. 133. 

Genus Anthophysa Bory. 
Anthophysa vegetans (O. F. Muller) Stein. 

Coenob. diam. 24—28; cell. long. 12, lat. 4^-6^ 

Auburn; Parramatta; Lismore (253, 260, 263). 

Cf. Stein, he., T. v., fig. 1—17; Senn, he., p. 133, fig. 89c. This organism 
consists of a cluster of cuneate cells attached to stones or weeds by a very ir- 
regular mucous peduncle which gets gradually drawn out thinner and thinner 
by the movement of the flagellate cells until the cluster breaks away and becomes 
a free-swimming stellate coenobium. The shape of the cells seems to vary from 
pyriform to cuneate, generally the latter as far as my observation extends. 

Genus Cephalothamnium Stein. 
Cephalothamnium cyclopum Stein. (!) (Text-fig. 2/.) 

Long. corp. 10, lat. 3; long. stip. 10; long. flag. c. 20/x. 

Canley Vale (128). 

A few single zooids noted on the shell of an entomostracan. 

They were hyaline and perhaps represent this species. Of course, each 
coenobium must begin with a single stipitate or sessile zooid. Cf. Cephalotham- 
nium caespito8um Kent and C. euneatum Kent; also Anthophysa stagnatilis 
Stokes, p. 83, PI. i., f. 16, 17. 
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Fam. BODONACEAE. 

Genus Bo do Ehr. 
Bodo edax Klebs. (PL i., fig. 10). 

Flagellatenstudien, Zeitschr. f. wiss. ZooL, Bd. lv., 1892. Cf. Senn, 
I.e., p. 135, f. 90a. Oval, more or less flattened on one side, pointed in front, 
rounded behind, with two distinct flagella near the anterior end, one at least, 
if not both, often directed backwards. A large coloured food ball often notice- 
able towards the hinder end. Contractile vesicle in front. 

Long. 15, lat. 10/x. Lismore. Rare. 

Bodo saltans Ehr. (PI. i., fig. 11). 

Cf. Stein, T. ii., Abt. vi., f. 1—7 and Abt. v., f. 15; Kent (Diplomastix) 
PI. xxiv., f. 11 — 12; Forbes and Richardson, Biol. Upper Illinois River, PI. 
lxxxiii., f. 9 (after Kolkwitz). These authorities all agree in identifying this 
species with the minute drop-shaped flagellate which is commonly seen under 
the microscope pecking away at any dissolving mass of protoplasm. The body 
is slightly curved, broadly rounded behind and somewhat pointed in front. Here 
are attached two, long, distinct flagella which are turned backwards under the 
animalcule. Occasionally it fastens itself to some rotting organism by its 
pointed anterior extremity, holding on, no doubt, by the bases of the flagella. 
Cf. Stein, T. ii., Abt. v., f. 12 and f. 15, in which state it has been described as 
Colpodella pugnax Cienkowski. 

The figure of Bodo saltans given by Senn, l.c, p. 135, fig. 90b, would seem 
to belong to Bodo caudatus (Duj.) Stein, I.e., T. ii., Abt. v., f. 1 — 14 (Am- 
phimonas caudata Duj. l.c, PL 7, fig. i.; Diplomastix caudata (Duj.) Kent, 
l.c, PI. xxiv., f. 1—10; Heteromita putrina Stokes, Frw. Infus. U.S., p. 105, PI. 
ii., Qg. 6, 7.) 

Other figures that seem to represent this organism are Heteromita ros- 
trata Kent, PL xv., fig. 1&— 28, H. uncinata Kent, PL xv., fig. 29, and H. 
adunca Meresch. in Kent, PL xv., f. 44. 

Fam. AMPHIMONADACEAE. 

Genus Rhipidodendron Stein. 

Rhipidodexdron huxleyi Kent. (Text-fig. 16). 

Not uncommon in bottom samples from swampy pools. The elegant pale 
yellow fronds of the coenobium attain to about 250/x in length. The animalcules 
themselves are minute and inconspicuous cells situated at the tips of the 
branches. Cf. Stein, T. iv. 

Auburn; Grafton (265); Lismore (254, 308, 316). 

Distomatineae. 

Genus Trepomonas Dujardin. 

Trepomonas agilis Duj. (PL i., fig. 12). 

Dujardin, op. cit. f p. 294; Senn, p. 149, fig. 103c; Stein, T. hi., Abt. iii., 
f. 1—14. 

Lismore (344). In the water of putrid swamps. 
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Text-fig. 1. 
(a) Phalansteriutn consociatum (Fres.) Cienk. x 500; (b) Rhipi- 
dodendron Huxley i Kent, x 375; (c) Chromulina ochracea (Ehr.) ; 
(d) Chr. ova/is Klebs ; (e) ditto seizing a Bacterium ; (/) Chr. 
Pyriformis, n.Bp. ; (g) Chr. cuneata, n.sp, ; c-g x 2000. 
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Genus Hexamita Dujardin. 
Hexamita inplata Duj. (PL L, fig. 13). 

Dujardin, p. 296; Stein, T. iii., Abt. iv., f. 1—6. 

Lismore (344). With the preceding species. 

Dujardin gives the length as 17 — 20/a. What I figure is probably a young 
form, as the whole front half of the body was homogeneous and transparent, nor 
did I observe the four anterior flagella which might, however, have been present. 
The shape was almost quadrangular, rounded and bag-shaped in front, truncate- 
emarginate behind with distinct angles furnished each with a long fiagellum. 

Chryaomoiiadfneae. 

Fam. CHROMULTNACEAE. 
Genus Chromulina Cienkowski. 
Chromulina flavicans (Ehr.) (Text-fig. 2 a — d). 

Coenob. diam. 20 — 60; cell. diam. 8 — 12/a. 

Centennial Park, Sydney. 

Syn. Moms flavicans Ehr.; Chrysomonas flavicans (Ehr.) Stein, op. tit. 
T. xiii., f. 16 — 19. Very rare, only once observed. Our forms agree perfectly 
in size and appearance with Stein's excellent figures in Naturg. d. Flagellaten. 
The dimensions of his figures work out at: coenob. diam. 16 — 65, cell. diam. 
7 — 10j*. The chromatophores are yellow-green, arranged as in Synura and 
Mallomonas. When mature, the cells are globose, but from self-division are 
generally found more or less oval. 

Chromulina ochracea (Ehr.) (Text.-fig. lc). 

Cellulae sphaericae, diam. 5J — 8J p. Lismore (294). 

Minute spherical cells with two yellow-green chromatophores longitudinally 
and rather irregularly disposed within the cell and not quite parietal. There is 
a minute stigma and relatively large c.v. 

Syn. Monas ochracea Ehr.; Chrysomonas ochracea (Ehr.) Stein, T. xiv., 
Abt. iii., f. 1, 2. This and all other forms of Chromulina mentioned here were 
found enmeshed in the mycelium of a fungus surrounding a rotting plant stem 
floating in swamp waters. 

Chromulina ovalis Klebs. (Text-fig. Id, e). 

Cell. long. 8J— 11£, lat. 54—7.}^ Lismoie (294). 

Cf. Senn, op. cit., p. 154, f . 107, B2. Oval or oblong in contour, with a de- 
cided nick to one side in front from which the fiagellum springs. At this point 
there seems to be a kind of protrusile or distensible pharynx. I noted one 
feeding on cells of Bacterium termo. These were worked down the fiagellum and 
received with a globule of water (or plasma) which could be observed as a very 
distinct swelling passing down the side of the cell till it lodged in the posterior 
part of the cell. Exactly the same procedure is depicted by Senn, p. 119, in the 
case of Oicomonas termo Ehr. which this species of Chromulina very much re- 
sembles. Is it possible that one is a saprophytic form of the other f 
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Chromulina pyripormis, n.sp. (Text-fig. 1/). 

Cellulae plus minus pyriformes, fronte rotundatae, postice acuminatae. 
Cell. long. 11—12, lat. 5*/*. Lismore (294). 

Cells pear-shaped more or less, or ovate, broadly rounded in front, and 
pointed behind. 



a 




Text-fig. 2. 
(a-d) Chromulina flavicans (Ehr.) x 900 ; 
(e) Dendromonas virgaria Stein, x 1500; 
(/) Cephalothamnium cyclopum Stein, (?) single zooids, x 2000. 

Chromulina cuneata, n.sp. (Text-fig. 1<7). 

Cellulae prae latitudine longiores, cuneatae; fronte subtruncatae, postice acu- 
minatae. 

Cell. long. 12, lat. 3J— 4 M . Lismore (294). 

The cell is long and narrow, somewhat wedge-shaped, subtruncate in front 
with a notch to one side as in Chr. ovalis Klebs, sharp-pointed behind, sides 
slightly arched. 
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Genus Mallomoxas Perty. 
Mallomoxas acaboides Perty. (PI. ii., figs. 1, 2). 

Cell. long. 21—42, lat. 12—23; setae long. 12—30^ 

Auburn; Guildford (84); Parramatta (136); Clyde; Wvrallah; Lismore 
(261, 287). 

Syn. Mallomonas Plosslei Perty, see Kent, PI. xxiv., f. 72, 73; Lepidoton 
dubium Seligo. Many forms of this species may be found, as it is very variable 
in its growth. I have noted subglobose, oval, ovate pointed in front, ovate 
pointed behind, elliptic; but probably they are all growth forms of one and the 
same organism. There is evidence to show that Mallomonas develops from a 
small globose cell, and according to its rate of growth, and the line of develop- 
ment that it takes, so is the resulting form. In every species the fully-de- 
veloped form is linear-elliptic or oblong-elliptic. In M. acaroides also the cell 
may be furnished all over with setae, or some part of the surface may be devoid 
of them, or again they may be entirely wanting, and occasionally tbey are so 
delicate as almost to escape observation. Cells as low down as 14 x 10^ have 
been noted. Perty's type is really an immature form of the species, and these 
may generally be recognised by having the c.v. at the hinder end; in the mature 
form they are set in a circle at the posterior third of the cell. Compare here 
M. elegans Lemm., Schwed. Gewasser, f. 14, and M. tonsurata Teiling, Schwed. 
Plankt, i., fig. 3. 

Mallomoxas splexdexs (G. S. West) Playf. (PI. ii., fig. 3). 

Cell. long. 30—56, lat. 9—13; setae long. 16— 36/x. 

Auburn; Sydney Water (64, SO, 81); Botany (142); Botanic Gardens (3); 
Wyrallah; Lismore (241, 260, 261, 316). 

Syn. Lagerheimia splendens G. S. West, Algae Yan Yean Reservoir, p. 
74, PL 6, f. 4 — 8. Judging by my records this species is even more common in 
our waters than M. acaroides, and it is generally found in the mature shape, 
if not always the full size. Indeed, I know of only one young form (infra). 
There may be any number of setae from 2 to 4 before and behind. They differ 
from the setae of M. acaroides, which are like very fine bristles, in being stouter, 
of a spinous nature and inflated strongly at the base. Those in front are gener- 
ally carried at right angles to the body, the hinder group project right back; 
they are capable of a slight amount of lateral movement. 

Var. pusilla, n.var. (PI. ii., fig. 4). 

Forma multo-brevior, oblongo-ovalis, setis nullis observatis, membrana 
glabra, striis obliquis 3 — 4 decussatim dispositis ornata. 

Cell. long. 10—17, lat. 8—12^. 

Sydney Water (80, 81) ; Centennial Park, Sydney; Byron Bay. 

Probably a young form either in process of growth or fixed by incrassa- 
tion of the cell wall before reaching maturity. It is much shorter than the 
type though almost as broad as a full-grown specimen. Oblong-oval in shape, 
membrane smooth, crossed by 3 or 4, very fine, obliquely disposed, criss-cross 
grooves having the appearance of striae. No setae in the specimens noted. 
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Mallomonas australica, n.sp. (PL ii., fig. 5). 

Cellulae elliptico-cylindraceae; mediis lateribus fere rectis; apicibus late- 
rotundatis. Membrana byalina incrassata, granulis parvis in seriebus trans- 
versis ordinatis ornata; setis nullis notatis. 

Cell. long. 20—26, lat. 10^ 

Botanic Gardens, Sydney (3); Botany; Guildford; Lismore (245). 

A much rarer species than either of the foregoing. When mature it is 
oblong-cylindrical with broadly rounded ends, and crossed transversely but not 
obliquely by rows of small granules. No setae observed. 

Var. gracillima, n.var. (PI. ii., tig. 6). 

Forma gracillima, magis stricte cylindracea; lateribus fere rectis, apicibus 
rotundatis. Membrana ut in forma typica; setis nullis. 
Cell. long. 22, lat. 4/&. Lismore. 

Var. subgi/OBOSA, n.var. (PL ii., figs. 7, 8). 

Cellulae subglobosae vel ovales, plerumque fronte paullo angustatae; vesicu- 
lis contractilibus 4 juxta extremitatem posteriorem; ceteris ut in forma typica. 

Cell. long. 21 — 27, lat. 16/*. Lismore (316), from swampy ground. 

These are probably young growth forms of the type, either still in pro- 
cess of development or, as I think more likely, which have become fixed by the 
hardening of the cell-wall due to stagnation. On either view they give us a 
glimpse of the life-history of the organism. 

Mallomonas litomesa Stokes. (PL ii., fig. 9). 

Cell. long. c. 25, lat. c. 5p. Lismore. 

Stokes, Freshwater Infusoria of the U.S., Journal Trenton Nat. Hist. Soc., 
i., 1888, p. 92, PL i., f. 32. 

Very rare indeed, only once observed. The body is linear-elliptic, mem- 
brane delicate and smooth (Stokes says however "Cuticular surface finely Granu- 
late"), a few straight setae at the hinder end, but those in front are charac- 
teristic, being six in number springing from a small membraneous projection 
and curved back like the ribs of an umbrella, Chromatophores pale yellow- 
green, close to the cell-wall. 

Var. curta, n.var. (PL ii., fig. 10). 

Cellulae curtae, oblongae; pone late rotundatae sine setis; ceteris ut in forma 
typica. 

Lismore, with the type. 

This form is very short, oblong, broadly rounded behind where the setae 
are wanting; otherwise like the type. Size not noted. A narrower and more 
strictly cylindrical form, much less commonly met with. Sometimes at the an- 
terior end there is a slight membraneous bi-papillate projection, and below the 
flagellum, just between the ends of the chromatophores, a dark granule may oc- 
casionally be distinguished. I have noticed the same in Synura granulosa, cf. 
New and rare freshwater Algae, p. 508, PL lvi., f. 1 — 3. 
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Fam. PHAEOCAPSACEAE. 

Genus Phaeococcus Borzi. 

Phaeoooocus planktonicus W. and G.S. West. (PL ii., fig. 11). 

Coenob. diam. 90; Cell. diam. 10^. Botany. 

Obtained once only in a ground gathering of mixed microscopic life from 
Gardener's Road swamps, Botany. It was in the gloeocystis condition as a 
hyaline, structureless, mucilaginous coenobium containing 4 families of about 8 
cells each. The cells were globose, with two yellow-brown parietal chroniato- 
phores disposed as in Synura or Mallomonas. Senn has no place for this genus 
in his "Flagellata" ; I include it here from some resemblance to Phaeocystis, at 
least in its vegetative condition. 

Fam. SCINTILLACEAE. 

Genus Scintilla, n.gen. 

Cellulae minutae, delicatissime, ovatae vel ovales; membrana tenuissima, 
glabra, hyalina, granulis nullis nee setis; chromatophoris 2 parietalibus per 
longitudinem dispositis; flagellis 2 tenuissimis; vesiculis contractilibus 2 postice 
instructae; stigmate nullo. 

Scintilla chlorina, n.sp. (PL ii., figs. 12 — 14). 

Cellulae ovatae subcuneatae, fronte angustiores, postice late-rotundatae ; polo 
anteriori modice deplanatae et saepe levissime emarginatae; membrana delicatis- 
sima hyalina glabra; flagellis 2 tenuissimus; chromatophoris 2 luteo-viridibus ; 
stigmate nullo. 

Cell. long. 7*— 21; lat. 41—12^. Byron Bay (324). 

A very rare flagellate which I obtained in some quantity from the drained 
bog at Byron Bay soon after rain. In shape the cell varies from ovate to sub- 
cuneate, narrower in front, well rounded behind, sides often somewhat flattened 
towards the anterior end, which is subtruncate and slightly emarginate. Mem- 
brane very delicate and indistinguishable, smooth, hyaline, without markings or 
setae; flagella two. The cell contents are arranged as in Synura or Mallomonas 
with two, thin, yellow-green, parietal chromatophores disposed longtitudinally, 
starting in front and gradually developing right back to the hinder end. When 
the opposite edges of the chromatophores just overlap in the middle there appear 
to be four longitudinal chromatophores but this is an illusion. The posterior por- 
tion of the contents is a clear, transparent, homogeneous mass, generally sur- 
rounded by large amylaceous granules; no stigma, but there seem to be two 
pulsating vacuoles behind. With dilute formalin the cell crumples up at once 
to a shapeless mass, extruding the contents; this does not occur in Synura or 
Mallomonas. It is generally taken to indicate the entire absence of cell-wall, 
but of this I have my doubts. Cf. Phaeocystis globosa Scherffel in Lemmer- 
mann (Nord. Plankt., xxi.) Flagellatae, p. 2, f. 6. 

Scintilla splendida, n.sp. (PL ii., fig. 15). 

ellulae ovales, polos versus praecipne anteriore modice attenuatae, fronte 
me emarginatae; membrana glabra granulis nullis nee setis; flagellis 2 
simis; stigmate nullo; chromatophoris obscure viridibus. 
ell. long. 31, lat. IV Lismore (347). 
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This species is half as large again as the foregoing and very different in 
appearance. It is elliptical-oval, not ovate, but the minute emargination in 
front may still be noted. The membrane is smooth and hyaline, showing no 
sign whatever of markings or setae. I examined a specimen with the l/12th inch 
homogeneous immersion lens; the internal organisation is exactly as in Synura 
or MaUomonas, the anterior third consisting of very finely granular protoplasm, 
the posterior two-thirds of a globe of clear, transparent, homogeneous material 
surrounded by large amylaceous granules, the whole being enclosed by two deli- 
cate parietal chromatophores. The colour of the latter was very distinct, being 
neither yellow-green nor chlorophyll-green, nor brownish-green, nor blue-green, 
but a deep gray-green. Very little reliance, however, can be placed on the 
colour of the chromatophores in the Chrysomonadineae as a study of Crypto- 
monas soon shows. Two very delicate flagella noted, which seems to separate the 
organism from MdUomonas ; I was not able to detect the pulsating vesicles, but 
from 2 to 4 will probably be found towards the hinder end of the cell. 

Fam. TESSELLARIACEAE. 

Genus Tessellabia Playfair. 

Tessellabia volvocina Playf. 

See description and figures in "Freshwater Algae of the Lismore District" 
(These Proceedings, 1915, p. 316, PL xlv., f. 6, 7, under Tessella). Also a fur- 
ther note in "New and rare freshwater Algae" (ibid., 1918, p. 508, PI. lvi., f. 4). 
I have nothing to add to these notices except to remark that the organism is 
not as rare as I thought at first. I have obtained plenty during the last few 
years. 

Fam. HYMENOMONADACEAE. 

Genus Synura Ehrenberg. 

Synura virescens (Bory). (PL ii., figs. 16 — 18). 

Coenob. diam. ad. 137; cell. long. 22—24, lat. 7— fy. 

Wyrallah; Lismore (242, 314). 

Syn. Uvella virescens Bory, Encyclop., 1824 (teste Dujardin, p. 301) ; 
for figure see Kent, PL xxii., f. 24 — 26, but the chromatophores are contracted. 
In "Freshwater Algae of the Lismore District," p. 314, I recorded this species 
as Synura uvella Ehr. All the authors, however, who have figured the latter, 
show the cells as clothed with fine setae; cf. Stein, T. xix., Abt. i., f. 1 — 7; Kent, 
PL xxiii., f. 1, 2; Senn, p. 162, f. 116a; Klebs, Flagellatenstudien (Senn's fig. 
A2) and others. 

This makes it plain that if 5. uvella is found here it must be very rare, as 
in twenty-five years I have never seen a specimen of a Synura showing setae. 
This smooth species, S. virescens Bory, however, is occasionally met with, though 
by no means common either. I figure three forms which may all be noted either 
separately or intermingled in the same coenobium. The membrane is very thin 
and does not show as a double line ; the chromatophores lie close to it. No stigma 
noted, but I think that one or more minute stigmata may occasionally be found, 
though rarely, in all forms of Synura and M alio monas, Stokes (op. cit., p. 117) 
records this species from U.S.A. 
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For descriptions and figures of S. granulosa Playf. and its var. pusilla Playf. 
see Frw. Alg. Lismore District (These Proceedings, 1915, p. 314, PL xlv., f. 
3). Also New and rare freshwater Algae (Ibid., 1918, p. 508, PL lvL, f. 1—3). 

Fqt Synura australiensis Playf. see These Proceedings, 1915, p. 315, PI. 
tlT., f. 4, 5. 

Fam. OCHROMONADACEAE. 

Genus Ochromonas Wysotski. 

OCHROMOKAS ASl'KKA, H.sp. (PL 1., figs. 14, 15). 

Cellulae a fronte subcirculatae anteriore saepe truncatae, posteriore rotun- 
datae, margine granulis aspera; a latere modice coinpressae, ovatae, anteriore 
aeuminatae; membrana nulla vel tenuissima et indistincta; plasmate granuloso, 
chromatophoris (2f) luteo-viridibus, obscuris; fiagello singulo; vesiculis contrac- 
tilibus geminatis minutis uno latere juxta marginem anteriorem dispositis; stig- 
mate nullo. 

Cell, diani. c. 8— 10/*. Byron Bay (324). 

A very minute flagellate composed of hyaline plasma studded with amyla- 
ceous granules which give a rough appearance to the surface, showing through 
the cell-wall if any is present as it is not noticeable. In shape the cell is 
sub-circular in front view, sometimes truncate above, and in side view some- 
what compressed and ovate. There is an obscure patch of yellow-green chromato- 
phore near the anterior end, a single flagellum and a pair of minute c.v. at one 
side near the front margin; no stigma. The animalcule can project outwards a 
large wave of membrane (f) or clear homogeneous plasma, and seize any par- 
ticle of food in its vicinity. 

Ochromonas cylindracea, n.sp. (PL i., fig. 16). 

Cellulae cylindraceae, utroque polo rotundatae, in medio interdum paullo 
constrictae, margine granulis aspera; membrana nulla f vel tenuissima f ; plasmate 
granuloso; chromatophoris obscuris (2?) luteo-viridibus, juxta marginem an- 
teriorem; fiagello singulo; stigmate nullo. 

Cell. long. c. 17, lat. 5^ Byron Bay (324). 

Cylindrical in shape, rounded each end, slightly constricted in the middle, 
other details as in the preceding species. Both forms obtained along with Scin- 
tilla cklorina from small rainwater pools in the drained bog at Byron Bay. 

Genus Dinobryon Ehrenberg. 

Dinobryon sertularia Ehr. (PL i., figs. 17 — 21). 

Cell. long. 26—38, lat. max. 9—10, lat. oris 8—10, constrict. 7—8^. 
Cyst diam. 14^ 

Botany (2) ; Botanic Gardens (3) ; Sydney Water (22) ; Centennial Park, 
Sydney (133); Duck Creek, Clyde (74); Guildford (172); Fairfield (83, 143); 
Canley Vale (111); Wyrallah; Byron Bay; Lismore (332, 345, 307, 316). 

Syn. Dinobryon sertularia var. cylindricum in Plankt. Sydney Water, p. 516, 
PL 57, fig. 6. Our common form answers exactly to Ehrenberg's type, but is 
apparently somewhat smaller. The usual size of the lorica here is long. 30 — 35, 
lat. max. 9, whereas for European specimens Lemmermann gives long. 44, 
lat. max. 13, lat. oris 13, constr. 10 — lift. Stein's figures work out at an aver- 
age of long. 46, lat. max. 12^. 
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1 have met with none longer than 38/*, and Bernard, Protococc. et Desm., p. 
209, f . 570, gives 28—35 by 8— 10p for Javanese specimens. 

Two shapes are found, (1) with blunt conical lower end, and (2) with the 
lower end drawn out and pointed; both are common and usually intermingled. 
The cyst which I have only noted twice is spherical with low broad collar, the 
membrane faintly and sparsely scrobiculate. 

Var. angulatum Seligo. (PL i., figs. 22—23). 

Cell. long. 32—40, lat. 9, lat. oris 8—9, constrict. 7— 8/a. 

Fairfield (83, 112, 143). 

Cf. Seligo, Uber einig. Flagell. d. Susswasser, p. 6, f. 1. Syn. D. cylindri- 
cum var. angulatum (Seligo) Lemm., Gatt. Dinobryon, p. 518, T. 18, f. 24. 
Lemmermann has arranged this form under D. cylindricum; I find it here, how- 
ever, in company with D. sertularia and of similar dimensions. D. 
cylindricum is a much larger form than any of ours, so I think it 
best to fall back on Seligo's original arrangement. Probably the same form is 
common to both species. 

Dinobryon cylindricum var. diverge* s (Imhof) Lemm. (PI. i., figs. 24, 25). 

Cell. long. 42 — 50, lat. max. 8—10. lat. oris 8 — 10- constrict. 6— 7/t. 

Sydney Water (63, 64, 90) ; Centennial Park (133) ; Canley Vale (111) ; 
Fairfield (130). 

Syn. D. sertularia var. diver gens in Flankt. Sydney Water, p. 516, PI. 57, 
f. 7. Nearly all the specimens I measured were either long. 44^ or long. 50jt. 

Var. Schauinslandii Lemm. 

Cell. long. 44—50, lat. max. 9—10,1. 

Sydney Water (90); Canley Vale (111). 

Syn. D. sertularia var. % Schauinslandii in Plankt. Sydney Water, p. 516, 
PL 57, f. 8. Found in company with var. divergens, of which it is really only 
a form. Our specimens are so slightly wrinkled as to make separation difficult. 

Subgenus Epipyxis (Ehr.) Lauterborn. 

Dinobryon utriculus (Ehr.) Klebs. (PI. i., figs. 26 — 27). 

Cell. long. 20—25, lat. max. 7—8, lat. oris 4—5,*. 

Sydney Water (22); Guildford (77). 

Syn. Epipyxis utriculus Ehr., Infus., p. 123, T.viii., f. 7; Stein, T. xii., f. 
6—11; Klebs, Zeitschr. f. Wiss Zool., Bd. 55, p. 414; Lemm., lc, p. 512, T. xviii., 
/. 1. Our specimens are much shorter than the European; Lemmermann gives 
long. 30—46, lat. 7—10^. 

Var. Tabellariae Lemmermann. (PI. i., figs. 28, 29). 

Lorica c. stip. 23 — 28, lat. max. 7 — 9, lat. orif. 4 — 5/*. Cyst. diam. 14^t. 

Fairfield; Guildford (77, 124); Centennial Park, Sydney (133). 

Lemmermann, Das Plankton schwedischer Gewasser, p. 119, T. i., f. 19. 
This pretty little form is not uncommon, growing on diatoms, waterweeds, etc. 
The cells are generally solitary or two together, rarely in clumps as in the figure. 
From the comparison of a number of individuals it is easy to see that the petiole 
is formed out of the cell wall by a gradual falling together of the lower end 
of the lorica. There seems to be a distinct disc to the footstalk, at least some- 
times. The membrane differs from other species of Dinobryon in that it is 
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generally somewhat rufescent with a specially dark band across the middle. I 
have never seen the living animalcule. Lemmermann gives long. 22, lat. max. 
8, opening 4 — 5/x as the dimensions of the lorica. 

CryptomonadbiM*. 

Genus Chilomokas Ehrenberg. 
Chilomonas paramkcium Ehr. (PI. iL, figs. 19 — 22). 

Found in swamp waters almost everywhere; it seems to me very probable 
that it is a small saprophytic form of Cryptomonas; it has the same series of 
shapes as Crypto mono* ovata. 

Cell long. c. 30, lat. c. lOp. 

Genus Cryptomoxas Ehrenberg. 
Cryptomoxas ovata Ehr. (PI. ii., fig. 23). 

Senn (Flagellata, p. 169) remarks on the variability of the chromatophores 
in this genus and it is particularly noticeable in this species. 1 have noted the 
following colours: — Pale nut-brown, deep nut-brown, brownish-green, greenish- 
brown, yellow-green, pale chlorophyll green, deep chlorophyll green. Almost 
always to be found in swamp waters, but never in great quantities. 

Cell. long. 25—40, lat. 10— 18,*. 

Cryptomoxas ampulla, n.sp. (PL ii., fig. 24). 

Cellulae quam in C. ovata majores, longe ovales, lateribus arcuatis; pone 
rotundatae, fronte oblique truncatae et infra, uno latere, valde excavatae. Chre- 
matophoris fusco-viridibus. 

Cell. long. 50, lat. 23, ap. 10i M . Lismore (327, 337). 

A larger form than C. ovata and more nearly oval in shape, rounded behind, 
sides arched, obliquely truncate in front. Below the lower edge of the truncate 
portion there is a deep excavation, making the cell appear somewhat irregularly 
flask-shaped. Chromatophores brownish-green, more green than brown, however. 
The interior seems to be differently arranged from C. ovata also, as there is a 
wide bag-shaped pharynx, longitudinally striate with rows of minute punctula- 
tions. Not common. 

Cryptomonas maxima, n.sp. (PL ii., fig. 25). 

Cellulae niaxime, plus minus oblongae, fronte modice attenuatae, postice 
rotundatae; uno latere aequaliter arcuato, altero juxta apices interdum infia- 
tione instructae; chromatophoris plerumque fusco-viridibus. 

Cell. long. 50—70, lat. 22—28^ 

Botany (142); Lismore (261, 327, 337). 

Double the size of C. ovata and much more irregular in shape. It is oblong 
in general outline, somewhat narrowed back and front, especially the latter. 
One side is fairly regularly arched, but the other has often a slight protuberance 
near each end. The chromatophores are generally brownish-green, but I have 
noted them pale-green and yellow-green. 

Cryptomoxas Nordstedtii (Hausgirg) Senn. (PL ii., fig. 26). 

Cell. long. 11—12, lat. 6—7^. Sydney; Lismore (345, 347). 

Syn. Croomonas Nordstedtii Hausgirg, whose figure is reproduced by Senn, 
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p. 169, fig. 123c; the size works out at 9 x 5/x. A minute form not uncommon 
here, but never before more than a few individuals at a time. The chromato- 
phores are described as blue-green and 1 have once noted them that tint, but 
strong and often bright blue is the rule, and turquoise-blue may sometimes be 
observed. Occasionally what resembles a small pyrenoid is present near the 
centre of the cell, or two smaller, one above the other. 

Cryptomonas gemma, n.sp. (PL ii., fig. 27). 

Cellulae ad C. ovatam ambitu valde accedentes, ellipticae, sursum uno latere 
oblique truncatae; hyalinae pellucidae in medio chromatophoris binis giobosis 
cyaneis instructae. 

Cell. long, circa 20ft. Lismore (291). 

This is a very curious form which I have met with only once, but it was 
present in much greater abundance than Cryptomonas generally is, four or five 
being in the field of view at one time. In shape like C. ovata, it is perfectly 
hyaline and pellucid, no internal markings at all being visible except the two 
chromatophores which were bunched up together in the centre pf the cell in the 
form of two, sharply-defined, bright blue globules. All the specimens were alike. 
In movement they were very lively; flagellates with blue chromatophores gener- 
ally are. 

Cryptomonas oblonga, n.sp. (PI. ii., fig. 28). 

Cellulae minutae oblongae, utroque polo rotundatae, sursum baud trun- 
catae; lateribus parallelis subrectis; chromatophoris dilute aeruginosis 2; stig- 
mate nullo; c.v. subapicali. 

Long. 11, lat. 6/i. Lismore. 

A minute oblong form with rounded ends, not truncate in front, sides more 
or less straight. There were two pale blue-green chromatophores and a sub- 
apical c.v. but no stigma. A little below the centre what looked like a pyrenoid 
or elaeoplast. I saw only one fiagellum but probably there were two, as the 
pyrenoid and the colour of the chromatophores indicate Cryptomonas and not 
Mattomonas. Non-motile at first, the cell became motile while under observation. 

Euglenineae. 

Fam. EUGLENACEAE. 

Genus Eutreptia Perty. 

Eutreptia viridis Perty. (PI. iii., 'fig. 1). 

This is a rare flagellate; I have only met with it in one gathering, where, 
however, it occurred in good numbers. I am not quite certain whether ours 
is the same as the European form. It is like Phacus moniUata var. suecica Lemm. 
with the body slightly elongated and produced below into a long blunt tail. 
Daugeard, who figures it (Recherches sur les Eugleniens, p. 103, fig. 24) makes 
no mention of any granules, whereas our specimens are finely pun cto-granu late in 
spiral lines running obliquely and transversely from left to right. In side view 
it is elliptic, compressed. Differs from Phacus in having no amylaceous plates. 

Cell. long. max. 58, caud. 21, lat. corp. 25, apic. 10^. Botany (95). 
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Genus Crtptoglena Ehrenberg. 
Cryptoglena australis, n.sp. (PL v., fig. 18). 

Cellulae late-ovatae, posteriore latiores, paene subglobosae, postiee vix 
acuminatae, fronte quam levissime deplanatae. A latere elliptieae. 

Cell. long. 13, lat. ' 10/x. Lismore. 

Cryptoglena pigra Ehr., the only species hitherto described, is shield-shaped, 
triangular, broadest above and very pointed below. Cf. Daugeard, op. ciU, p. 
139, f. 44; Senn, p. 176, fig. 127b. Our form is very broadly ovate, almost 
subglobose, widest below, hardly pointed beneath and very slightly flattened above. 
The usual deep furrow runs down one face. In side view elliptic, slightly 
pointed below and flattened above. One long flagellum; stigma to one side of 
the furrow; chloroplasts laminar, a brilliant green. Very rare. 

Cryptoglena phaooidea, n.sp. (PL v., fig. 19). 

Cellulae orbiculares, interne modice angustatae, utroque polo ob sulci 
eztremitates -emarginatae; a latere piano-con vexae lenticulares. 

Cell. long. 21, lat. 17^. Lismore (351). 

Another very rare form which seems to connect Cryptoglena with Phacus, 
for it shows two amylaceous plates, one large and the other small. The general 
shape in face view is subcircular, a little narrowed below. There is a broad fur- 
row down the centre, the ends of which show as an emargination at each pole. 
The stigma lies to the left of the furrow as usual and there is the customary 
single long flagellum. In side view the cell seems to be lenticular, plano-convex, 
showing gibbous where the furrow runs. I have an idea that this is a juvenile 
form of Phacus, the furrow being eliminated with growth, the last vestiges of 
it persisting as the overlap of the two wings above, and the slight tail below; 
also the central longitudinal ridge in Phacus triqueter. Cf. too Phacus in flat us 
(infra). 

Genus Colacium Stein. 

Colacidm vksicuijOSUh (Ehr.) Stein. (Pi. iii., figs. 2, 3). 

Cell. veg. long. 9 — 15, lat. 5 — ll/i. Motile zooid not noted. 
Lismore (291, 307). On Cyclops, Macrothrix (Entomostraca) . 

Colacium eloxgatum, n.sp. (PL iii., figs. 4 — (}). 

Cellulae vegetativae cylindraceae, fronte conicae, postiee rotundatae, apici- 
bus stipite mucosa affixac Zoosporae angustae cylindraceae, medio modice con- 
strictae, apicibus attenuatis acuminatis; stigmate lineari luteo-fusco subapicali; 
vesiculis contractilibus 2 subapicalibus ; flagello singulo, chloroplastidibus dilute 
viridibus ejlipticis. 

Cell. veg. long. 12—23; lat. 5—11^. Zoosp. long. 15—16, lat. 4^. 

Lismore (291, 294, 316, 327). 

The vegetative form of C. vesiculosum is shortly ovate, that of C. elon- 
gaium is more or less cylindrical, rounded behind and conical in front where it 
is fixed to the host by a short stalk of almost invisible mucus. The host is 
nearly always Cyclops, Macrothrix or some other of the Entomostraca. From 2 
to 4 cells are often found in a clump. What seem to be the zooids of this 
species are cylindrical, constricted in the middle, attenuate, and pointed at each 
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end; chloroplasts pale green, irregularly oval, disponed more towards the hinder 
end; flagellum single; c.v. two, apical; and a yellow-brown, wick-shaped, sub- 
apical stigma. A stigma of this shape and colour is extremely rare among the 
Euglenineae, though not uncommon in Chlamydomonas of the Volvocaceae. 

Genus Euqlena Ehrenberg. 
Euglena viridis Ehr. (PL iii., fig. 7). 

Of medium size; when young fusiform in shape (cf. fig. 9), but with growth 
tending to become cylindrical; blunt in front and rapidly attenuated behind 
where it is drawn out into a minute tail. No flagellum, or only the useless stump 
of one. Amylaceous granules irregular in shape and size, generally forming 
a large central mass in front of and behind the nucleus. Membrane smooth but 
very fine spiral striae can generally be detected with a high power lens on all 
species of Euglena. A few minute digitate chloroplasts are usually visible in 
the hinder part of the cell, but the usual discoid chloroplasts form with age, 
principally in the central portion, leaving the ends hyaline. From Daugeard's 
description and figure (Recherches sur les Eugleniens, p. 43, fig. 1a, d) the young 
fusiform specimens are characterised by a stellate bundle of digitate chloro- 
plasts radiating from the centre of the cell. The dimensions he assigns are long. 
68 — 80, lat. 14— 16/*. This is perhaps more nearly Ehrenberg's type. That 
which I figure here is the older cylindrical form: long. c. 110, lat. 14/4. 

This species develops in the globular vegetative cell in a manner peculiar 
to itself. Both head and tail are turned in under the body, on the same side, 
to form a ball. When the mucus in which this globular cell is involved gets 
sufficiently thin for the creature to get free, it simply unrolls head and tail and 
straightens itself out. 

Var. 8ANGUINEA (Ehr.); 

Euglena sanguinea Ehr. This red form is usually found in company with 
the type, especially when, as often happens, the organisms form a powdery 
crust on the surface or on the half-dry bed of a pool. It is. probably due to 
the action of sun and air. Under the microscope the colour will be seen to be 
due to the gradual conversion of the chloroplasts into orange or brick-red 
globules of haematochrome (lipochrome). This is known to take place in the 
Protococcaceae also. 

Var. pubpubea, n.var. 

A rarer and very striking form. The chlorophyll h& become converted 
into a wine coloured substance disposed to all appearances in fine grains. 

Euglena sociabilis Daugeard. (PI. iii., figs. 8, 9). 

Very like the young form of Euglena viridis, but broader and more clavate 
in front. It may always be recognised by the digitate chloroplasts regularly 
disposed from front to back. Amylaceous granules irregular in shape, arranged 
in a mass before and behind the nucleus and below the chloroplasts. Membrane 
smooth, finely striate spirally and obliquely from left to right. With or without 
a flagellum. 

Long. 92—95, lat. 21—28/1. Lismore (254, 293, 308, 316, 327). 

Cf. Daugeard, op. cit., p. 86, fig. 15; for dimensions he gives 85 * 25p» 
This species almost certainly develops into the cylindrical form of Euglena 
viridis mentioned above. It is really the young aquatic form, while E. viridis 
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type is the aerial form, when the organism develops in surface crusts. Euglena 
sociabilis living and growing altogether under water has a characteristic method 
of development and a series of vegetative stages entirely its own. Yet without 
a doubt it reaches the same objective. 

The vegetative cell is generally involved in a wide and often stratified globe 
of clear mucus. 

Euglena amblyophis (Ehr.) mihi. (PL iii., figs. 10, 11). 

Syn. Amblyophis viridis Ehr. It has generally been considered that there 
is nothing in this form to justify Ehrenberg's genus Amblyophis; at the same 
time I cannot agree with those who would make it merely a tail-less form of 
Euglena viridis. For one thing, the disposition of the cell-contents is different. 
Also the latter is a comparatively small species (the type at any rate), whereas 
Euglena amblyophis is one of the very largest forms. It is strap-shaped, rounded 
behind and attenuated in front, membrane smooth, finely and spirally striate, 
body very transparent, no paramylon granules or rods (in this respect also very 
different from E. viridis), no flagellum. Specimens from three localities fairly 
wide apart are all in agreement. 

I,ong. 200—300, lat. 20— 25>. 

Botanic Gardens, Sydney (137); Kyogle (216); Lismore (286). 

Euglena deses Ehrenberg. (PL iii., figs. 12 — 14). 

This species is narrowly strap-shaped and very plastic, slightly attenuate in 
front and usually coming abruptly to a sharp point behind, but sometimes very 
gradually narrowed to a subacute tip; no tail and only a very weak flagellum or 
none at all. Membrane smooth, striae not noted. In most Euglenae the striae are 
very delicate and need the l-12th inch homog. immersion lens for their detec- 
tion. The same is true of the chloroplaste except in certain species of which 
this is one. Here, on the other hand, they are nearly always very distinct, especiaUy 
at the sides where they show as little lenticular cushions, and are characteristic 
of the species. No paramylon granules or rods as a rule. 

Long. 100--180, lat. 10— 18/*. 

Coraki; Wyrallah; Lismore (237, 254, 258, 293, 295, 347). 

In a mucous stratum of Spirulina major gathered on the river-bank at 
Coraki, there were numbers of E. deses developing out of the vegetative cell, 
from which (PL iii., fig. 14) it was evident that they are formed by direct growth 
out of the original cell itself. 

Var. minuta, n.var. (PL iii., fig. 15). 

Dimensionibus qnara in forma typica dimidio minoribus; long. 70, lat. 6/x- 
Lismore. 

Var. gracilis, n.var. 

Forma gracilior, chloroplastidibus haud distinctis; long. 120, lat. 8ft. 
Casino. 

It seems probable that E. deses is the base form from which both Euglena 
spirogyra and E. acus are developed. Along with this narrow form was another of 
similar size and shape, but exhibiting the granulate striae of E. spirogyra anjfl 
at the same time the acutely pointed tail of E. acus. Upon another occasion I 
noted a form with the shape and conspicuous chloroplasts of E. deses, but with 
the series of paramylon rods characteristic of E. acus, and with a tail end 
evidently a compromise between the two species. Cf. Daugeard, op. cit. f p. 93, 



Digitized by 



Google 



BY G. I. PLAYFAIR. 119 

fig. 18, var. intermedia, Klebs and p. 94 where he says: "cette vari6te est charac- 
terisee par la presence au-dessus et au-dessous du noyau de quelques longs 
batonnets de paramylon assez gros." (PL iii., fig. 16). 

Euglena oxyuris Schmarda. (PL iii., f\g. 17). 

One of the largest species. It is a strap-shaped form, sometimes slightly 
twisted round the long axis. The spirals and striae (the latter are coarser and 
more conspicuous than usual) run from right to left obliquely downwards, 
focussing the upper surface. This is unusual, not to say unique, in the 
genus. From two to four stout paramylon rods in a single series; no fiagellum; 
a short stout spine behind. The chloroplasts are brick-shaped (4^. long) follow- 
ing the lines of the striae. Stigma very large, pale, and indistinctly outlined. 

Long. 250—400, lat. 22— 46/x. Coogee (4); Botany (91). 

Cf. Daugeard, I.e., p. 100, fig. 20, who gives long. 490, lat. 30—40^ also 
Stein, T. xx., f. 4, 5 (not f. 6, which is E. tripteris Duj.). 

A smaller form may also be met with: — long. 156 — 250, lat. 20 — 22/x. 

Var. heliooidea (Bernard) mini. (PL iii., fig. 18). 

So strongly twisted as to show three nearly equal lobes, in other details 
like the type. 

Syn. Phacus helicoideus Bernard, Protococc. et Desm., p. 206, PL xvi., f. 
563. 

Long. c. spin. 360-^00, lat. 40—60, spin. long. c. 40^.. Guildford; Kyogle 
(219); Lismore (237, 260, 271). 

Var. gracillima, n.var. (PL iii., fig. 19). 

Forma gracilior, minime torta. Long. c. spin. 253, lat. 17, spin. long. 
42^. Lismore. 

A very rare slender form. Hardly twisted at all and, curiously enough, in 
reverse direction to the type, though the striae run the usual way. The paramylon 
rods in this species are really flattened links, in which the central space has 
become filled up by gradual thickening of the sides. Its position is still in- 
dicated by a faint central line. 

Euglena tripteris (Duj.) Klebs. (PL iv., fig. 1). 

In spite of its great likeness to Euglena oxyuris v. heUcaidea, this is a very 
distinct form, very much smaller, more common, and one that retains its charac- 
teristics remarkably well. It generally has a long fiagellum. The only note I 
have of the twist is that it is from left to right, the opposite of E. oxyuris. 
Compare Dujardin, p. 338, PL v., f. 7, whose figure the generally accepted form 
does not very closely resemble; he gives long. 65 — 80^; also Stein, T. xx., f. 6, 
who considers it a young form of E. oxyuris. 

Syn. E. torta Stokes, I.e., p. 86, PL i., f. 20. 

Long. 70—150, lat. 10— 15/*. Wyrallah; Lismore (237, 254, 258, 286, 293, 
310). 

Euglexa spirogyra Ehr. (PL iv., fig. 2). 

Easily recognized by the characteristic granulate striae which, in this species, 
are very much in evidence and, as a rule, run obliquely from left to right. 
The typical form (cf. Stein, T. xx., f. 7) seems to be cylindrical, slightly attenu- 
ate in front, but rapidly narrowing behind into the short acute tail. Membrane 
somewhat rufescent giving the specimens a yellow-green colour. 
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Another form, however, which I have found in great quantity, is broadly 
strap-shaped, not at all, or very slightly, attenuate in front where it is broadly 
truncate; behind narrowing rapidly to the short acute tail. The 
membrane in this form is generally very rufescent, the specimens appear- 
ing greeny-brown. I have no figure of this form, though it is very common. On 
decomposition the skin often splits up into a wisp of longitudinal fibres, the 
striae, which are then seen to be composed entirely of the granules, showing as 
minute brick-shaped cylinders set on end side by side. 

Long. 160—250, lat. 18—36, long. caud. 25— 30/x. Sydney; Wyrallah; Lis- 
more. 

Forma. (PL iv., fig. 3). 

Cylindrical, rounded in front, and attenuate behind into a short tail. An 
interesting form showing beyond a doubt that the membrane may be at first 
smooth, the granules developing by degrees. Specimens indeed are often noted 
in which every second or fourth row of granules is more strongly marked, the 
intermediate series being of later growth. Paramylon rods link-shaped in this 
species as in E. oxyuris. 

Var. elegans, n.var. (PL iv., fig. 4). 

Forma anguste cylindracea, fronte minime attenuata, postice in caudam 
brevem acutam producta. Membrana hyalina tenuissima, striis delicatissimis, 
minute granulatis. Flagello nullo. 

Long. 110—136, lat. 8—12, long. caud. 10— 16^. Casino (223); Lismore 
(293). 

A small and very slender cylindrical form, almost truncate in front and 
rapidly narrowed behind. The membrane clear, delicate and very finely striate 
with minute puncta-granules. No fiagellum and no paramylon rods. On others 
in the same gathering no granules at all could be detected. Out of mud from 
the edge of a lagoon. 

Euglena acus Ehr. (PL iv., fig. 5). 

Fusiform, subrostrate in front, very gradually attenuate behind, where the 
lines of the body merge uninterruptedly into the long, acutely pointed tail. 
Generally active, with a long flageUum. Membrane very smooth, no striae visible. 
A long series of 6 — 10 paramylon rods is characteristic, though not always 
present. 

Long. 150—210, lat. 10— 12£ M . Auburn; Lismore (258, 327). 

Cf. Stein, op. cit., T. xx., f. 10-^12; Daugeard, I.e., p. 101, f. 22. I 
doubt whether I have ever seen a typical specimen of this species (as distinct 
from E. acutissima Lemm.). The figures cited are more distinctly fusiform than 
anything I have met with. Stein's specimens have the appearance of being 
distorted, and the rostrate tip does not seem correct. Daugeard's figure is better 
in this respect, but the tail is not nearly long enough to represent our forms. 
The only difference between this and the succeeding species is the slightly 
greater breadth and the wealth of paramylon rods. The chloroplasts are often 
little oblong cushions. 

Euglena acutissima Lemmermann. (PL iv., fig. 6). 

Lemmermann, Plankt. Schwed. Gewass., p. 122, T. i., f. 27. who gives long. 
1*5, lat. 7, flag. long. 25^ This is really a slender, more cylindrical form of 
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E. acus, and is the form commonly found in our waters. I include in it speci- 
mens over 100p long, and up to 8/* in diameter. 

Long. 110—150, lat. 7— fy. Guildford (45, 146) ; Lismore (237, 241, 258, 
259, 260, 295). 

Var. parva, n.var. (PI. iv., figs. 7, 8). 

Forma brevior. Long. & — 94, lat. 6 — 8, long. caud. 4 — 16/*. Lismore 
(237, 258). 

A short form, less than 100p long, sometimes blunt ended behind. 

Var. hyalina, n.var. 

Forma hyalina, chloroplastidibus nullis, nee stigmate. 

Long. 150—200, lat. 8— 10^. Rookwood; Guildford; Wyrallah; Lismore. 

Euglena acus has also a var. hyalina Klebe.. 

Euglena pisciformis Klebs. (PL iv., figs. 9 — 11). 

A small form, but one of the most active and frequently met with. In 
shape it varies somewhat, but generally it is shortly fusiform, with the like- 
ness to a fish from which it derives its name, subrostrate in front and acutely 
pointed behind, without a tail. No amylaceous rods or granules. The specimen 
shown in PL iv., f. 11 is more globose in the centre than usual. It has probably 
just developed out of the globular vegetative cell, the shape of whieh it still 
partly retains. The long flagellum enables this form to swim very rapidly. 
Compare Klebs, Flagellatenstudien, p. 302; Dangeard, I.e., p. 89, f. 16a; the 
latter gives dimensions long. 30, lat. 6 — 7p. It is doubtful, however, if his 
figure represents the type. 

Long. 30—32; lat. 6— 12^. Casino (223); Lismore (221, 237, 258, 260, 
263, 295, 327, 344, 348). 

Euglena texta (Dujardin) Senn. (PL iv., fig. 12). 

Syn. Crumenula testa Dujardin, p. 339, PL v., f. 8; Euglena viridis, pro 
parte, Stein, T. xx., f. 26 — 33; Trachelomonas torta Kellicott, in Stokes, In- 
fusoria of U.S., p. 87, PL i., f. 24. 

The type is oval, somewhat attenuate in front. This species seems to me 
to be merely the vegetative cell which has increased in size and become motile 
with hardly any alteration in shape. It has nothing to do with Lepocinclis 
ovum; and Trachelomonas torta Kellicott is simply the empty membrane, with 
the striae of both upper and lower face put in at the same time. This is a . 
plankton form, generally to be found among weeds in deep water. The chloro- 
plasts are disc-shaped, irregularly circular or polygonal, and close together; 
they are much more distinct than in any other species. Membrane smooth and 
covered with the usual fine spiral striae, with difficulty visible except on the 
empty cell. Cytoplasm granular; a large stigma and long flagellum, movement 
active. Dujardin gives long. 50^. 

Long. 50, lat. 40/*. Lismore (352). 

Var. ovata, n.var. (PL iv., fig. 13). 

Forma ovata, fronte attenuata, pone rotundata; ceteris ut in forma typica. 
Long. 38—50, lat. 25—32^ Duck Creek, Clyde; Lismore (261, 337, 347, 
348). 

The most common form here; distinctly ovate, not oval. 
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Var. obesa, n.var. (PL iv., fig. 14). 

Forma fere sphaerica, superne quam levissime producta. 
Long. 55, lat. 52^. Lismore. 

A rare form, almost exactly spherical, but produced a little above and 
notched at the opening of the pharynx. 

Var. bullata, n.var. (PL iv., figs. 15, 16). 

Forma subglobosa, sursum in protuberationem conicam producta, pone bulla 
latissima instructa. 

Long. 53—55, lat. 42—46,1. Lismore (328). 

This form is globose but more produced above into a distinct conical pro- 
tuberance, while below it is furnished with a low wide boss. 

Euglena guttula, n.sp. (PL iv., fig. 17). 

Euglena minima, fere sphaerica; fronte bulla conica instructa; pone rotun- 
data, interdum quam levissime acuminata; fiagello longo; cytoplasmate inter- 
dum granulate 

Long. 18—19, lat. 14—17, lat. ap. 2— 3^. Guildford (146) ; Lismore. 

Another free-swimming species, found among weeds in deep water, smaller 
and rarer than Euglena texta and its forms. It is globular, with a conical pro- 
jection in front. The chloroplast seems to be in a single, thin, parietal, equa- 
torial band; flagellum long, movements lively. 

Var. elongata, n.var. (PL iv., fig. 18). 

Forma modice oblongo-cylindracea, medio paullo constricta, sursum leviter 
attenuata, fronte rotundata acuminata, postice globosa. Cytoplasmate hyalino; 
in medio zona chlorophyllacea ; fiagello longo; vesiculo contractili subapicali; 
pone macula fusca magna (stigmatef) instructa. 

Long. c. 19—22, lat. c. 10^. 

Seems to be an outgrowth of the type. In shape oblong-cylindrical, some- 
what constricted in the middle, narrowed in front and conical, running to a 
point, globose behind. A subapical c.v. noted, and, in the centre of the pos- 
terior half of the cell, a large pale-brown spot or globule which might be a 
stigma, though I have never before seen the stigma in such a position in Euglena. 
As in the type, there is a thin median parietal band of chlorophyll. Flagellum 
long, movements very active. 

Euglena vivid a, n.sp. (PL iv., fig. 19). 

Euglena minima, lineari-elliptica, fronte acute-rotundata, postice rapide at- 
tenuata et acuminata; cauda nulla; chloroplastidibus parietalibus singulis, 
utrinque pyrenoidibus magnis singulis; stigmate parvo; fiagello longo; granu- 
lis amylaceis nullis nee baculis. 

Long. 30—32, lat. 7^ Lismore (293, 347). 

A minute but most energetic species, swimming rapidly, turning and twist- 
ing at a great rate. Euglena vivida is very distinct and clear-cut in appearance, 
linear elliptic, acutely rounded in front and rapidly narrowed behind into a 
sharp point, but without a tail; very much more resembling a fish than Euglena 
pisciformis. There is a single parietal laminar chloroplast (or two), with a 
large distinct pyrenoid on each side at the posterior third. Stigma small; 
flagellum long; no paramylum rods or granules. Not common, but I have 
known gatherings where it was plentiful. 
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Euglena pusilla, n.sp. (PL iv., figs. 20, 21). 

Euglena minima, cylindracea, utroque fine at t en u at a, fronte eonica, postice 
abrupt e acuminata, caud& minima instructa; baculis amylaceis singulis inaximis. 

Long. corp. 26— 30, lat. 9—10; long. caud. 3 — 4^. Lismore (260). 

Another minute species, in shape something like E. vivida, but very dif- 
ferent in details. The body is cylindrical, narrowed at each end, conical in 
front and abruptly acuminate behind, where there is a short tail. The chloro- 
plasts seem to be scattered flakes, sometimes connected with an irregular paramy- 
lum granule; a single, very large and stout paramylum rod in the centre; flagel- 
lumf 

Var. long a, n.var. (PI. iv., tig. 22). 

Forma pisciformis, uno latere fere recto, altero arcuato, fronte attenuata, 
pone spin& praedita, baculis amylaceis binis validis. 

Long. c. sp. 74, lat. 16; sp. long. 12^. Lismore (237, 238). 

Another very fish-like form, longer than the type, attenuate in front, fur- 
nished with a spine behind, one side nearly straight, the other arched. Two 
stout paramylum rods present. This variation was plentiful in gathering 238; 
both it and the type have stout membranes and are not metabolic. 

1 Euglena sp. (PI. iv., fig. 23). 

I have seen but one specimen of the form here figured, but, although I was 
able to observe all details, I regard it with too much suspicion to name or de- 
scribe. It is a minute form with a long fiagellum, and very vivacious in its 
movements, as these small forms generally afe. Several indications point to the 
possibility of its being the zooid of Trachelomonas escaped from a broken lorica. 
This is not impossible, but I have no knowledge as to whether Trachelomonas 
will remain active under these conditions. The size and shape are exactly those 
of Tr. ampullula Playf. ("The genus Trachelomonas, ,, p. 16, PI. ii., f. 6); 
unfortunately, I have no note on the constitution of its zooid. The huge, square, 
pale stigma, however, is more general in Trachelomonas; the subglobose nucleus 
at the hinder end of the cell I have never observed in Euglena before, and it 
usually points to a loricate animalcule (compare the Rhizopoda) ; the chloro- 
phyll diffused through the outer layer of cytoplasm is frequent in Trachelomonas, 
but rarely, if ever, found in Euglena. Compare Tr. splendid a, Fl. vii., f. 1. 

Genus Phaous Nitzsch. 
Phacus pleuronectes (Muller) Duj. (PL v., fig. 1). 

Long. corp. 36—56, lat. 27 — 42; long. caud. 7—14^ 

Auburn (68); Rookwood; Botany (91); Guildford (45, 77); Casino; Wyral- 
lah; Lismore (187, 258, 260, 295). 

Dujardin, op. cit., p. 336, PI. v., f. 5, gives for dimensions, long. 40 — 45, 
lat. 22} — 30 ft, which is a fair average size. 

Var. mintjtus, n.var. (PI. v., Hg. 2). 

Quam forma typica dimidio minor. Long. 20 — 28, lat. 11 — 22^. 
Botanic Gardens, Sydney (3); Wyrallah; Lismore (260). 
Half as large only as the type and much less common. 

Var. atjstralis, n.var. (PI. v., fig. 3). 

Forma magis ovalis, duplo major. Long. 90, lat. 53/*. Guildford (114). 
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Very rare indeed: more regularly oval than the type and about twice the 
size. In all these forms the chloroplasts are minute parietal discs scattered over 
the central part of the cell. 

Phacus hispidulus (Eichwald). (PI. v., fig. 4). 

Long. corp. 30, lat. 22; long. caud. 10^ Lismore (328, 332). 

Syn. Euglena hispidula Eichwald; CMoropeltis hispidula Stein, T. xix., 
f. 41—44. 

Very rare here. It is without the overlap at the apex, but instead is fur- 
nished with a small papilla. The membrane is ornate with small teeth, pointing 
backwards, disposed in longitudinal lines. The tail is straight. 

Phacus moxilata var. suecica Lemmermann. (PL v., fig. 5). 

Long. corp. 30—34, lat. 23—24, crass. 6; long. caud. 7—8/*. 

Casino; Wyrallah; Lismore (241, 258, 350, 351). 

Cf. Chioropeltis monilata Stokes, p. 91, PL i., f. 30. This species is 
really a variant of Phacus hispidulus, the teeth being replaced by granules as in 
many forms of Trachelomonas. I have not met with the type which is figured 
by Stokes with granules irregularly disposed. Not uncommon here. Compare 
Lemmermann (Plankt. Schwed. Gewass, T. i., f. 15) who gives size as 36 
x 22i^. 

Phacus longicauda (Ehr.) Dujardin. (PL v., fig. 6). 

Long. corp. 53—90, lat. 40—65; long. caud. 67—90/*. 

Botanic Gardens, Sydnev (150) ; Guildford (45) ; Lismore (258, 295, 347, 
350). 

Euglena longicauda Ehr. Our specimens have sometimes very long tails. 
Dujardin only gives 92/x with the tail. This is the typical, flat form. 

Var. Lemmermann. (PL v., fig. 7). 

Long. corp. 62—80, lat. 40—54; long. caud. 20— 40/*. 

Botanic Gardens, Sydney; Wyrallah; Lismore (258, 260, 347). 

Syn. Ph. pleuronectes, pro parte, in Bernard, Protococc. et Desm., PL xvi., 
f. 561 only. This twisted variety has a much shorter tail than the type. Lem- 
mermann has given it a name, but I cannot lay my hand on the reference. 

Phacus triqueter (Ehr.) Dujardin. (PL v., figs. 8 — 11). 

Long. 38—44, lat. 25—32/*. Lismore (348, 350, 351). 

Dujardin, Lc, p. 338; Stein, T. xix., f. 55—57. Compare Cyclanura orbicul- 
ata Stokes, p. 89, PL i., f. 27; and Phacus acuminatus Stokes, p. 90, PL i.. f. 
28. Rather rare, it may be recognised by the ridge running longitudinally down 
one face. 

Phacus inflatus, n.sp. (PL v., figs., 12, 13). 

Phacus minimus, ad Ph. pleuronectem accedens, quasi autem e lobis in- 
aequalibus binis tumidis exstructis; uno lobo per longitudinem, altero transverse 
infiato; lobo longiore cauda brevi praedito. 

Long. corp. 25—32, lat. 22—23; long. caud. 4— 6/*. Lismore (236, 237, 295). 

A very small form something after the style of Phacus pleuronectes, but 
as if constructed of two inflated lobes joined down the central line. The lobes 
are unequal in size and shape, one being longitudinally inflated, the other trans- 
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veisely. A short tail on the longer lobe. Membrane longitudinally striate, a 
large parainylum plate present, stigma distinct, flagellum long. Very rare, but 
numerous in certain gatherings. 

Phacus lismorknsis, n.sp. (PL v., fig. 14). 

Phacus magnus, longe-ovatus, uno latere paullo infra apicem levissime 
excavatus (deinde pharynge oriente ac flagello longo) ; sursum subacute rotun- 
datus, inferne sensim sensimque attenuatus et in caudam longam acutissimam, 
oblique dispositam, protractus; membrana per longitudinem striata. A latere, 
corpore lineari, arcuato; lateribus parallelis; postice cauda long&> ad angulo 
recto deflecta. 

Long. corp. 54, lat. 18; long. caud. 40^. Lismore (260, 344, 348). 

A very distinct, well-marked species, known only from Lismore. The body 
is flat like a leaf, not lenticular; long ovate, rounded above, and gradually nar- 
rowed below into a very long sharp-pointed tail set obliquely (in front view). 
The opening of the pharynx is situated in a little indentation on one side at 
some distance below the apex. From here also, of course, arises the long flagel- 
lum. Membrane longitudinally striate; the chloroplasts small, oblong flakes lying 
along the striae. From the side, the body is seen to be somewhat arched, the 
sides parallel and close together, the tail set at right angles.. 

Phacus pyrum (Ehr.) Stein. 

Euglena pyrum Ehr. 1 have never come across the exact European type as 
figured by Stein, T. xix., f. 51 — 54, and other authors; but the following forms 
of it are found here and always retain their distinctive characteristics. 

Var. ovatus, n.var. (PL v., fig. 15). 

Forma corpore ovato fere ovati, sursum late-rotundata, inferne attenuata, 
cauda brevi acutissima hyalina praedita, 

Long. corp. 19, lat. 13; long. caud. 6^. Botany (142); Lismore. 

The type is somewhat narrowed above and excavated apparently below the 
apex on one side. Our nearest form is quite rounded above, in shape like a 
peg-top, slightly attenuated below, where it is furnished with a short hyaline 
sharp-pointed tail. There are 6 or 7 coarse spiral costae running from left to 
right. 

Var. australicus mihi. (PL v., fig. 16). 

Forma ad v. ovatum accedens sed crassior, et costis pluribus ornata. 

Long. corp. 22—32, lat. 18—24, long. caud. 8— 10,*. Lismore (197, 242). 

Syn. Lepocinclis Steinii v. amtralica Playf., Biol. Richmond River, p. 141, 
PL viii., f. 6. A more inflated form of the foregoing, and with more numerous 
costae which are rounded also, not sharp-edged. End view circular in both 
forms. 

Var. rudicula, n.var. (PL v., fig. 17). 

Forma corpore conico sursum truncato-rotundata, inferne attenuata, lateri- 
bus arcuatis; postice cauda brevi praedita. A latere valde compressa, lateribus 
parallelis. Membrana costis rotundatis 4 — 7 ornata. 

Long. corp. 24—35, lat. 15—26, long. caud. 14— 18^ 

Lismore (241, 258, 260, 285, 286). 

The type and preceding forms are circular in cross section; this form, on 
the other hand, is strongly compressed. In shape conical, truncately rounded 
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above, narrowed gradually beneath, and furnished with a short sharp tail. 
Membrane with 4 — 7 spiral corrugations wound from left to right. 

Genus Lepocixclis Perty. 

Lepocinclis ovum (Ehr.) Lenim. (Text-fig. 3a). 

Long. 23—30, lat. 17—21, long. caud. 2— 10 M . 

Guildford; Lismore (242, 299). 

Syn. Euglena ovum Ehr., Chloropeltis ovum Stein. This species is rather 
rare here, 1 have only met with a few isolated specimens. In shape the type, 
according to Stein (T. xix., figs. 45, 46, 49, 50), is broadly oval-oblong with an 
anterior prominence and a short, pointed, triangular tail, membrane finely striate 
spirally. Forms found here are not infrequently more oblong than oval, and 
often lack the anterior prominence, sometimes the tail as well. 1 might remark 
that these are generic characteristics in Lepocinclis; it is no use founding species 
on their presence or absence. 

Var. australis, n.var. (Text-fig. 3 b, c). 

Forma oblonga, ubique rotundata, anteriore baud producta, postice caudi 
obtusa brevi papilliformi, vel longa bacilliformi, instructa. Mem bran a delicatis- 
sime spiraliter striata. 

Long. 23—30, lat. 17—21, long. caud. 2—11^ 

Guildford (140); Lismore (328). 

A decidedly oblong form, rounded on all sides, with no anterior prominence 
in the specimens so far noted, furnished behind with a short nipple-shaped tail, 
or more rarely a long, blunt-ended, rod-like one. Membrane finely striate 
spirally. 

Var. costata, n.var. (Text-fig. 3d). 

Forma oblonga, ubique rotundata, prominentia anteriori nulla nee cauda. 
Membrana costis spiralibus 9 — 10 ornata. 

Long. 24, lat. lfy. Guildford (60). 

The oblong form, without either anterior prominence or tail, though of 
course these might be present, either one or both, in other specimens, membrane 
with 9 — 10 costae spirally wound. 

Lepocinclis fusifokmis (Carter) Lemm. (Text-fig. & — h). 

Syn. Euglena fusiformis Carter; Euglena zonalis Carter, according to 
Kent, PI. xx., f. 58 (after Carter). The name is somewhat misleading, as one 
expects a spindle-shaped cell to be much longer in proportion to its width than- 
this is. The type is broadly lenticular, pointed above and below, apparently 
without anterior prominence or caudal prolongation of any sort, half as long 
again as broad in our specimens, but these are not always typical. The figure 
of Euglena zonalis given by Kent works out at 58 x 30/a; it is probably just 
a slightly more slender form than is typical. Our specimens, while being 
generally pointed beneath (sometimes even showing a minute papilla or caudal 
prolongation) are very rarely pointed above, having at least a flattened apex 
(lat. 3 — 4ji ) and sometimes a slight prominence of the same width. Almost all 
forms of Lepocinclis have a pair of discus-shaped paramylum plates closely 
appressed to the inner surface of the cell-wall. In this species, by continual 
deposition of fresh material, these gradually grow round the cell, and meet with 
a vertical line at each side; the central space of each plate fills up at the 
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same time, till only a horizontal line marks its position, and thus the two plates 
form a single broad band of paramylum all round the middle of the cell. In 
front view this band shows as three faint lines simulating the equator and tropics 
on a geographical globe. 









Text-fig. 3. 
(a.) Lepocinclis ovum (Ehr.) Lemra. x 1200; (b.c.) L, ovum var. ausiralis, n. var. 
xl200; (d.) L. ovum var. costata t n. vsir. x 1200; (e.f.) L. fusiformis (Carter) 
Lemra. x 560; (g.h.) ditto, forma, x 800; (j.) ditto, var. caudata, n. var., face view, 
x 800; (k.) ditto , another specimen, f face, x 800; (I.) L. rugulosa, n.sp. x 800; 
(m.) ditto y end view. 



Long. 38—50, lat. 24—35, lat. apic. 3— ip. Auburn (135); Guildford; 
Botany (17); Rookwood; Botanic Gardens, Sydney (137); Lismore (233, 236, 
241, 295). 

Var. caudata, n.var. (Text-fig. 3j, k). 

Forma magna, inferne cauda longa, superne bulla conica vel rectangulari 
praedita. 

Long. corp. 32 — 43, lat. 21 — 28; long. caud. 10 — 16, lat. max. 4^. Lismore 
(242, 236, 259, 295). 

A rarer variety with a long tail and generally some sort of anterior pro- 
minence, conical or rectangular. 
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Lepocinglis Stein ii Lemmermann. 

This species has been erected by Lemmermann (Das Plankton schwediseher 
Gewasser, p. 123, notes) to include Stein's two figures of Lepocinclis (Chloro- 
peltis) ovum (T. xix., f. 47, 48) which are too slender to be typical of that 
species. Stein, in his explanation of the plates, considers these as representing 
Euglena zonalis Carter, but Kent's figure of the latter (Infusoria, T. xx., f. 58, 
after Carter) seems to forbid this identification. I do not know this 
species, which appears to be an oval form, finely striate longitudinally, having 
some connection with the next form. 

Var. sdecica LemmermanM. (PL vi., fig.l). 

Long. corp. 26, lat. 11; lat. ap. 3, long. caud. ad 3/c Casino (189). 

Cf. Lemmermann, he., p. 123, T. L, f. 20. He gives the size as 24.5 — 26/* 
long, and 9.5 — 12/* broad. According to his figure the membrane is finely 
striate longitudinally with a slight spiral twist. 

(f) Lepocinclis sphagnioola Lemmermann. (PL vi., fig. 2). 

Long. corp. 30—32, lat. 12; lat. ap. 3/i. Botany (109); Guildford (114); 
Lismore (197). 

Founded on a form figured by O. Zacharias (Forsch. d. biol. Stat. z. Plon, 
x., p. 259, T. ii., f. 17) as X. fusifornUs (Carter) Lemm. 1 have not seen a 
figure of this species and therefore am not at all certain about the identification 
of our specimens. The author ( op. tit., p. 124) describes it as oval with collar- 
shaped, produced anterior end, and distinctly projecting (f) hyaline hinder end, 
33fx long and 12/& broad. These dimensions and specifications seem to suit 
our forms very well. 

Lepocinclis cymbiformis, n.sp. (PL vi., figs. 3, 4). 

Forma cymbiformis, lateribus nunc deplanatis nunc arcuatis, sursum 
modice producta truncata, interne acuminata. 

Long. 30—34, lat. 8—11; lat. ap. c. 3^ Lismore (225). 

This species includes certain somewhat irregular boat-shaped forms, sides 
either flattened or arched; body a little produced above, truncate; acuminate 
behind. Membrane striate longitudinally f 

Lepocinclis capitata, n.sp. (PL vi., figs. 5, 6). 

Forma anguste fusiformis, superne et inferne paene aequaliter attenuata; 
anteriore producta truncata, maxime capitata; postice in caudam brevem 
acutam protracta. Membrana per longitudinem costata, costis c. 6 — 8 visibilibus. 

Long. 45—60, lat. 10—14, lat. ap. 4,*. Botany (92, 142); Botanic Gar- 
dens, Sydney (150); Lismore (225, 260, 299). 

A very pretty and distinct species characterised by its slender, regularly 
fusiform body, produced above into a truncately-rounded capitate prominence, 
and below into a short tail which continues the lines of the body. The mem- 
brane is costate longitudinally, 6 — 8 costae showing. 

Lepocinclis costata, n.sp. (PL vi., figs. 7, 8). 

Forma late-elliptica, fere ovalis; sursum levissime deplanata, haud producta; 
inferne cauda brevissima triangulari praedita. Membrana costis 8 — 10 per 
longitudinem dispositis ornata. 
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Long. corp. 26, lat. 10—12, lat. ap. 3, long. caud. 3—4^ Auburn (135) ; 
Guildford (146); Wyrallah; Lismore (236, 259, 293). 

A broadly elliptical, practically oval form, without any anterior prominence 
(none observed at any rate), but slightly flattened in front; behind furnished 
with a very short triangular tail; membrane costate longitudinally, with 8 — 10 
eostae visible. 

Var. obesa, n.var. (PI. vi., fig. 9). 
Forma prae longitudinem crassior. 

Long. corp. 26, lat. 14 — 16, lat. ap. 3, long. caud. 3 — 4/*. Lismore (242, 
236, 237). 

Lepocinclis paxilliformis, n.sp. (PL vi., figs. 10, 11). 

Forma minima, corpore conico, fronte late rotundata, prominentia nulla; 
postice attenuata, eauda minuta praedita. 

Long. 20, lat. 8 M . Guildford (114); Pott's Hill (113). 

A small Lepocinclis, somewhat conical in general shape, broadly rounded in 
front, narrowed behind and furnished with a short tail, no anterior prominence 
noted. A rare species. 

Lepocinclis rugulosa, n.sp. (Text-fig. 31, m). 

Forma cylindracea, polis late-rotundatis, lateribus parallelis; merabrana 
striis (vel costis) obliquis spiralibus ornata. A vertice circulata, margine 
rugulosa. 

Long. 25, lat. 15/uu Rookwood. 

A small cylindrical form with straight sides and broadly rounded ends. 
Membrane striate obliquely and spirally either with coarse striae or fine eostae. 
End view circular, the striae showing as about 15 small corrugations on the 
margin. I am a little doubtful about the genus, as I have no note on the cell- 
contents. The fiagellum figured, however, is Euglenoid and not as in Spheno- 
monas, and the motion "continually revolving" agrees with Lepocinclis. Noted 
in quantity from Rookwood in 1910. 

Genus Trachelomonas Ehr. 

A detailed account of the principal types of this genus occurring in our 
waters has already been given in "The Genus Trachelomonas" (These Pro- 
ceedings, 1915). Here it will only be necessary, therefore, to describe forms 
noted since then, and to confirm those of rare occurrence by new records. 

Trachelomonas volvocina var. planktonica, n.var. (PL vi., fig. 12). 

Forma collo exteriore distincto instructa.' A distinct neck round the ori- 
fice is very rare in this species. Only noted twice, in both cases from water- 
supply samples. 

Diam. 15; coll. lat. 3, alt. 2^. Brisbane Water Supply; Sydney Water 
Supply (115). 

Var. 8CABRA, n.var. (PI. vi., fig. 13). 

Forma collo brevi; membrana aspera. The membrane is usually very smooth 
and shiny; in this form it is shghtly rough with minute irregularities, not regu- 
larly granulate; a short neck present 

Diam. 12^ Guildford (45). 
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Var. coronetta, n.var. (PL vi., fig. 14). 

Forma ore membrana lata circumcincto. A very pretty and distinct form. 
The loriea does not seem to be always perfectly spherical, but produced above 
a little. The orifice is surrounded by a delicate and somewhat irregular, mem- 
branous collarette which stands out at a wide angle, edges smooth. In one 
specimen the chloroplasts were very regular, distinct and strongly marked. 
They were of the usual Euglenoid type, viz., small circular discs, but this is 
the only occasion on which I have noted this in Trachelomonas. In this genus 
the chlorophyll is arranged in three different ways: (1) apparently regularly 
diffused through the outer layer of cytoplasm; (2) disposed in a few, large, oval 
discs, widely separated and often more or less of irregular shape; (3) irregu- 
larly reticulated in patches with connecting threads. 

Diam. 16, coll. diam. 10p. Lismore (365). 

Var. pustulosa, n.var. (PI. vi., fig. 15). ■ 

Forma plerumque hyalina, collo nullo; membrana pustulis latis pulvini- 
f ormibus, minute granulatis, vestita. 

Diam. 12p. Sydney; Lismore. 

Loriea generally hyaline and covered with broad disc-shaped pustules 
which are themselves minutely granulate. About 6 pustules across the face. 

Trachelomonas botanica var. borkalis, n.var. (PI. vi., fig. 16). 

Forma modice oblonga, collo lato divergente praedita; membrana punctata. 

Long. 36, lat. 30}; lat. oris 8, papill. 4/uu Lismore (303). 

A more oblong form than the type, with a wide dentate collarette round 
the orifice. The distinguishing mark of this species is the minute papilla at 
the hinder end. Only known hitherto from Sydney — antea, 1915, p. 9, PL L, 
f . 9. 

Trachelomokas ovalis Play fair. (PL vi., figs. 17, 18). 

Long. 23—35, lat. 19— 23 M . Murwillumbah ; Lismore (328, 350). 

Out of weeds in a surface-water drainage ditch at Murwillumbah in 
quantity. It is a form rapidly developed where there is a current of water. 
The loriea is thin, smooth, generally colourless or almost so, and transparent. 
The figures show the chlorophyll disposed either in regular discs, or irregular 
reticulations. 

Trachelomokas teres Maskell, forma. (PL vi., fig. 19). 

Long. corp. 27, lat. 18; coll. lat. 4, alt. 3 M . Lismore (285). 

Cf. Maskell, On Freshwater Infusoria, Trans. N.Z. Institute, vol. xx., N.S., 
1887. TV. teres, type, is long oval, with a slight collar round the orifice, mem- 
brane smooth — the author gives long. 35/x. This form is not quite typical, being 
more oblong in outline. Four different necks are given which have been noted 
in this form. 

Trachelomonas bulla var. australis Playf. (PL vi., fig. 20). 

Long. corp. 40, lat. 23; coll. long. 8, lat. 6^. Centennial Park, Sydney (133). 
Only previously noted from Lismore. This specimen makes our form prac- 
tically equal in size to Stein's type (50 X 21^i), but the shape is different. 
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Tbachelomonas oblonga Lemmermann. (PI. vi., fig. 21). 

Noted both with and without a neck. This is what I take to be Lemmer- 
wann's type, but I have not seen the figure. 

Long. 17, lat. 12; coll. long. 2J, lat. lfa Centennial Park (133). 

Trachelomonas pulcherrima var. minor Playf. (PL vi., fig. 22). 

Long. 17 — 19, lat. 10;*. Plenty in the swampy corner of a field in company 
with Tr. pusilla Playf. Lismore (344). 

Trachelomonas Volzii var. sulcata, n.var. (PI. vi., fig. 23). 

Forma parte anteriore sulcis 10 — 12 (5 — 6 visis) per longitudinem dispositis 
ornata. 

Long. 31—32, lat. 21; lat. coll. 3, alt. li/x. Botany (108). 

A form having the shape of the type, but with 5 or 6 sulcae running down 
the face as far as the centre. Var. pellucida and var: cylindracea, previously 
known from Sydney only, are here recorded from Lismore also (328, 358). 

Trachelomonas ampullula var. major Playf, (PI. vi., fig. 24). 

Forma scrobiculata, lateribus minime angulatis, postice baud mammillata. 

Long. 34r-36, lat. 17—19; coll. alt. 2—3, lat. 5^ Lismore (344). 

This large form of Tr. ampullula is not always retuse and mammillate as 
previously described (antea, 1915, p. 17, PL ii., f. 7). In this case also the 
membrane was coarsely but faintly scrobiculate, and the general outline only 
very slightly angular. 

Var. gracilis, n.var. (PL vi., fig. 25). 

Forma major sed gracilior, lateribus levissime arcuatis, haud angulatis. 
Long. 40, lat. 15; coll. alt. 3, lat. 4 M . Guildford (70). 

A slender form of var. major, with arched, not angular sides, the mammil- 
late end very distinct. 

Var. elliptica, n.var. (PL vi., fig. 26). 

Forma parva, gracillima, corpore perfecte elliptico, , pone acute rotundato, 
lateribus haud angulatis. 

Long. 25J, lat. 10 J; coll. alt. 2J, lat. 2 fa Lismore (350). 

A very graceful elliptical form, acutely rounded behind and absolutely 
without any angularity. Clear pale yellow membrane. 

Trachelomonas clavata var. subarmata Playf. (PL vi., fig. 27). 

Long. 58, lat. 22; coll. alt. 9, lat. 7 fa Lismore (351). 

A very rare and curious species, only known previously from the Botanic 
Gardens, Sydney, but now recorded from Lismore. The surface of the lorica 
was reticulate, however, not scrobiculate. I have seen but 3 specimens of this 
species and only 2 of var. subarmata; it is interesting to note that, however 
bizarre in appearance and rare in occurrence a form may be, it will keep its dis- 
tinguishing characteristics wherever it is found. 

Trachelomonas eurystoma var. parva, n.var. (PL vi., fig. 28). 

Forma quam typica dimidio minor, magis rotunda, minime ovata, membrana 
glabra, striis nullis nee punctis. 
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Long. 13J, lat. 11; coll. lat 4p. Lismore (197). 

A small rounded form, about half the size of the type, hardly ovate at 
all, obtained from weeds in the Richmond River. The membrane is smooth, 
not striate, and the ring-neck not fluted. 

Trachelomonas coronata, n.sp. (Fl. vi., figs. 29, 30). 

Forma ovalis, vel ovata pone attenuata; superne collo latissimo divergente, 
margine cuspidato, coronata; interne cauda brevissima rectangulari bidentata 
praedita. 

Long. 36—38, lat. 20—21; coll. alt. 2—4, lat. 12^ Lismore (328). 

The lorica is oval, or ovate narrowed posteriorly. Above, furnished with 
a wide outstanding collarette in form of a crown, with a cuspidate margin; 
below, a very short, square, bidentate tail. Membrane smooth or very slightly 
roughened. 

Trachelomonas splendida, n.sp. (PL vii., fig. 1). 

Lorica magna, elliptica; sursum collo quadrato, ore everso, inferne cauda 
brevissima subrectangulari ; membrana granulate. 

Long. corp. 40, lat. 20; coll. alt. 6, lat. 5; caud. long. 6, lat. ljp. Lismore 
(365). 

A large handsome species with a long-oval or elliptical body, square neck 
with everted rim, and short, subrectangular, stubby tail. Membrane dark yel- 
low, granulate. The zooid was alive and ' active ; the chlorophyll seemed to be 
diffused through the outer layer of the cytoplasm. The latter must have been 
very translucent, for in spite of the yellow colour and granules of the lorica, the 
internal organization of the zooid could easily be seen, which is rare in this 
genus. 

This is one of my very latest finds; I thought I had exhausted the possi- 
bitities of the district, but the number and variety of types in Trachelomonas 
seem to be infinite. 

Trachelomonas hispida (Perty) Stein. 

Long. s.sp. 32— £0, lat. s.sp. 23—33; spin. long. 4—6/*. Botany (92, 142); 
Lismore (333). 

Of much larger dimensions than the type which is not over 30 X 20p with- 
out spines; and spines only 2p long. 

Trachelomonas bacillifera Playf. 

Long. s.sp. 35, lat. 32; spin. long. 2p. Lismore (347). 

Hitherto known only from Sydney; lorica almost spherical and very dark 
reddish-yellow in colour. 

Var. minima Playf. (PL vii., fig. 2). 

Long. s.sp. 12 J, lat. 10£; spin. long. 2/i. Lismore. 

Only about half the size of the specimens previously recorded (Genus 
Trachelomonas, p. 22). It should be noted that in all the forms of Tr. bacil- 
lifera figured there, the spines are too fine, they should be much coarser, and 
not so many on the lorica, yet still quite close together. 

Var. globulosa, n.var. (PL vii., fig. 3). 

Forma sphaerica minuta. Diam. s. spin. lip. Brisbane. 
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A minute spherical form of a pale biscuit colour from the Brisbane water- 
supply. Such a tint is unusual in this species, all its forms being very dark 
coloured. 

Trachelomonas armata var. glabra Playf. (PL vii., fig. 4). 

Forma corpore ovato subgloboso nee oblongo. 

Long. corp. 32, lat. 26^. Lismore (365). 

This specimen is the shape of Ehrenberg's type — ovate subglobose, slightly 
narrower in front than behind, — quite smooth, however, except for the posterior 
ring of awns. The chloroplasts and cytoplasm were reticulate. 

Var. longispina Playf. 

Long. corp. 42, lat. 32; spin, poster, long. 17, lat. max. 42^. Lismore. 

A fine specimen noted alive. The lorica was hispid with fine short spines 
(2jt long) and was armed behind with a ring of 10 long awns. Previously 
recorded only from Sydney and with no more than 4 posterior awns. For figure 
take that of var. duplex (PL vii., f. 5) without the subapical ring of awns. 
This is the first specimen of TV. armata which agreed with Ehrenberg's type in 
being "hispid." 

Var. duplex Playf. (PL vii., fig. 5). 

Forma spinis brevibus hispida (nee granulata) ; aculeis anterioribus acutis 
nee bacillaribus ; aculeis posterioribus longissimis. 

Long. corp. 45, lat. 35; acul. poster, long. 24/t. Lismore (332, 347, 365). 

Var. duplex is very rare, as yet only found at Lismore. In this form the 
lorica is hispid with fine short spines, and not granulate. The awns of the 
anterior series are acute, not bacillar. 

Trachelomonas lismorexsis var. mirabilis Playf. 

Diam. corp. s. spin. 25 — 26; spin. long. 5 — 6^. Lismore (260, 261, 351). 

My original description of this form gave only the end view. I can now 
state that the lorica is globose, differing in this from other forms of the species. 
Indeed it is doubtful if it should be placed under Tr. lismprensis, as the spines 
are characteristic, stout, conical, very closely set at equal distances apart and 
not in rows, 7 — 8 visible in a quadrant of the circumference, the outer half 
hyaline. (PL vii., f. 22). 

Var. biseriata Playf. 

Diam. corp. s.sp. 15; sp. long 3/x. Wyrallah (310); Byron Bay; Lismore 
(311, 328, 344, 347). 

All the varieties of this species are remarkably regular in size and shape. 
This form is now confirmed from several localities in the district. 

Trachelomonas paucispinosa, n.sp. (PL vii., fig. 6). 

Lorica subglobosa ubique rotundata; collo nullo; membrana glabra lutea, 
spinis brevibus validis acutis sparsis armata. 

Long. s. spin. 17J, lat. 16; spin. long. c. 2J/x. Lismore (261). 

A smooth subglobose or very broadly oval form, armed with short, sharp, 
6tout spines, very wide apart — only 5 or 6 are visible at each side. A very 
rare species. 
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Trachelomonas scabra var. oordata Playf. Forma. (PL vii., fig. 7). 

Forma magis ovata, inferne magis angustata, membrana fere glabra. 

Long. 20, lat. 15>. Ldsmore (351). 

A more ovate form than that described before and more narrowed below. 
Membrane only very slightly rongh with low scattered thickenings here and 
there (antea, 1915, p. 29, PI. iv., f. 11). 

Trachelomonas acuminata var. amphora Playf. (PI. vii., fig. 8). 

Long. 38, lat. 23; coll. alt. 8, lat. 6; cand. long. 10^ Lismore (347). 
Described originally from Parramatta, now confirmed from Lismore. The 
zooid was alive and active, the chlorophyll seemed to be diffused. 

Trachelomonas urceolata Stokes. (PL vii., fig. 9). 

Long. 50—57, lat. 23—28; coll. alt. 4—6; caud. long. 10—17^ Lismore 
(347, 348, 352). 

Merely a single specimen, not too like the type, was previously noted from 
Parramatta (Sydney), but I have now to record typical specimens alive in 
some quantity from this district. In most of the tailed forms the zooid is free 
within the lorica, but occasionally the body is adherent. Such are generally 
found in plankton gatherings and I would remark that it is not necessary to 
go for plankton to large bodies of water; the plankton of ponds is usually 
extremely varied and interesting. 

Trachelomonas Girardiana mihL 

Syn. Tr. urceolata var. Girardiana Playf. (These Proceedings, 1915, p. 32, 
PL v., f. 7, 8). This form is really not in the least like Tr. urceolata and always 
retains its very characteristic appearance so that I think it should stand as a 
type. 

Var. glabra, n.var. (PL vii., fig. 10). 

Long. 36—40, lat. 20—22; coll. alt. 4^-6, lat. 6; caud. long. 5—10^. Lismore 
(347). 

Membrane smooth in these specimens, not scabrous as formerly. At present 
known only from Lismore. 

Trachelomonas elegantissima (G. S. West) Playf. 

Arranged, but doubtfully, by G. S. West as (f) Dinobryon elegantissimum 
in Algae of the Tan Yean Reservoir, p. 81, fig. 10k; I placed this species 
under Trachelomonas on account of the resemblance of a similar form to Tr. 
napiformi8. The zooid, however, which alone can decide the genus, has not 
yet been noted; and indeed it is not at all unlikely that it may turn out to be 
a species of Salpingo eca (antea, 1915, p. 32, f. 12). 

Trachelomonas hesperia, n.sp. (PL vii., fig. 11). 

Forma ad Tr. elegantissimam var. ovatam valde accendens, sed stipite brevis- 
sima; corpore ovato, subgloboso, utrinque rotundato, inferne acuminate, in stipi- 
tem brevissimam producto, superne collo rectangulari, ore everso. 

Long. corp. 14, lat. 8; coll. alt. 4, lat. 4; stip. long. 2/*. Perth Water Supply, 
W. Australia. 
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A good many specimens of this form were found in a sample kindly sent me 
by the engineer of the Perth (W.A.) Water Supply. It is very like Tr. elegan- 
tis8ima var. ovata from the Sydney Water Supply, but with a very short stalk. 
The lorica is ovate, subglobose with rounded sides, narrowed below into a short 
stipes. Above there is a square neck with everted rim. Membrane smooth, that 
of the body stout, especially above, pale brown; but, in every case, that of the 
neck was hyaline and very delicate, evidently a later growth. One specimen 
-noted was entirely hyaline, pellucid and thin-walled like a Dinobryon. 

Trachelomoxas napiformis var. brevioollis, n.var. (PL vii., figs. 12 — 14). 

Forma paullo magis ovata, collo breviore, ore valde everso. 

Long. 48—53 (corp. 36—38), lat. 24—25; coll. alt. 5—6, lat. 6—11; caud. 
10— 14 M . Lismore (322, 333, 347). 

A more perfectly ovate form of the type with shorter neck and accentuated 
rim. A new record for this species. 

TRACHELOMOXAS* CUXEATA, n.sp. (PL vii., fig. 15). 

Lorica trapezoidea, angulis lateralibus fere rectis; interne cuneata, lateribus 
planis ad caudam con vergentibus ; sursum subtriangularis, lateribus convexis in 
collum sensim sensimque adscendentibus, ore everso; membrana hyalina scabra. 

Long. 50, lat 20; coll. lat. 6; caud. long. 14^ Lismore (258). 

Lorica somewhat trapezoid with lateral angles almost square. Greatest 
breadth about l-3rd from the mouth. From the lateral angles downward, cun- 
eate, with flat sides converging to the tail. Above subtriangular, sides convex, 
gradually rising into the narrowed neck with everted rim; membrane irregularly 
roughened. 

Trachelomoxas oibberosa var. loxgicollis, n.var. (PL vii., fig. 16). 

Lorica corpore multo compresso; collo longissimo, lateribus parallelis. 

Long. 54, lat. 26; coll. alt. c. 18, lat. 6; caud. long. c. 24/*. Lismore (258). 

An elegant form, with the body of the lorica much compressed antero- 
posteriorly, and with a very long neck. This form and the previous one are 
both uncommon; they were plentiful, however, alive in one gathering, 

Var. tumida, n.var. (PL vii., fig. 17). 

Lorica corpore prae longitudinem multo majore; collo vix formato; cauda 
minutissima. 

Long. 53, lat. 39; lat. oris 7; caud. long. 3/i. Lismore. 

A form in which the body of the lorica is very large compared with the 
total length. Above, it is gradually narrowed to the mouth without any distinct 
neck; tail quite minute. That polymorphism in these and similar organisms is 
largely a matter of the relative development of component parts, is well exem- 
plified in this species. This form, var. longicoUis, and the type (long. 53, 54, 
56/i respectively) are all about the same size and the characteristic shapes are 
merely the result of the proportionate growth of the body, neck and tail of the 
lorica. 

Trachelomoxas rotuxdata mihi. (PL vii., fig. 18). 

. Tr. gibber osa var. rotundata Playf., antea, 1915, p. 35, (var. rotunda, by 
a slip of the pen, in the explanation of the plates, p. 41). 

Long. 40 (corp. 25); lat. 25; coll. alt. 6, lat. 6; caud. long. 9/*. Lismore. 
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This form retains its shape well and is not at all like Tr. gibberosa. I 
erect it here as a separate type. Specimens a little larger than those from Par- 
ramatta; a new record for the species. 

Track elomon as laxceolata, n.sp. (PI. vii., fig*. 19. 20). 

Lorica lanceolata, lateribus rotundatis; sursum collo quadrato; inferne 
sensim sensiraque attenuata, acuminata; a latere inter d urn compressa. Membrane 
glabra. 

Long. 30, lat. 12—13; coll. alt. 4, lat. 5— 6> Parramatta (136); Lismore 
(258). 

Lanceolate with rounded sides, above converging to the wide square neck, 
below gradually running down to a point; membrane smooth. The Parramatta 
specimen was slightly compressed in side view. 

Trachelomoxas spiralis, n.sp. (PL vii., fig. 21). 

Lorica elliptica, inferne acuminata, lateribus aequaliter arcuatis, sursum 
collo, lato, humili instructs. Membrana hyalina glabra, tenuissima, tort a; costis 
spiralibus 3 — 4 ornatis. 

Long. 36, lat. 21; coll. alt. 3, lat. 6^ Botany (151). 

Lorica elliptic, pointed below, sides evenly arched, neck wide and low; 
membrane very thin, hyaline and with the delicate matt or frosted surface 
common in this class of Trachelomonas. It belongs to the stipitate group, though 
it lias no tail. Three or four ridges run spirally from end to end, the lorica 
having probably been an adherent form which has got twisted in growth. The 
tail itself in these forms is due to twisting, as a close examination will often 
show. 

Fam. ASTASIACEAE. 

Genus Menoidium Perty. 

Menoidium pellucidum Perty. (PL viii., fig. 1). 

Long. 40—50, lat. 12—16, ap. 3/x. Rookwood; Lismore (285, 350). 

Menoidium inflatum mini. (PL viii., fig. 2). 

Forma plana, levissime arcuata, fronte et postice acuta; rostro minuto 
angustissimo ; cytoplasmate plerumque homogeneo, gran u lis amylaceis millis. 

Long. 50—63, lat. 10—12,1. Coogee; Botany (92); Guildford (60); Sydney 
Water Supply. 

Syn. M. pellucidum var. inflatum Playf., Plankt. Sydney Water, p. 547. 
More common round Sydney than any other species, not noted yet at Lismore. It 
is flat like a piece of card, acutely pointed at each end, under side nearly flat, 
upper arched but not always as much as figured. Rostrum reduced to a mere 
spine, but from Stein's figures it seems likely that this is only the lower edge of 
the rostrum, the upper edge growing out of the body,, a little higher up, later 
on. Cytoplasm generally homogeneous, without granules. 

Mknoimum acutissimum, n.sp. (PL viii., fig. 3). 

Forma longissima, angustissima ; fronte truncata, haud rostrata; pone longe 
protracta, acutissima; latere inferiore fere recto, superiore quam levissime 
arcuato; pharynge distincto; stigmate minutissimo; bacillis amylaceis longis 
angustis in serie singula dispositis ornata. 
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Long. 200, lat. 8J, ap. 5;*. Lismore; Wyrallah. 

A very rare Menoidium, but noted from two distinct localities. The body 
is straight and very long in proportion to the breadth. No distinct rostrum in 
front, where it is merely narrow and truncate, but the formation and flagellum 
are as in Menoidium. The under side is nearly flat, the upper very slightly 
arched, the sides diverging slightly from the snout to the anterior quarter, from 
there gradually converging to the extremely narrow and sharp-pointed hinder 
end. Cytoplasm hyaline, homogeneous, transparent, allowing a clear view of 
the bag-shaped pharynx with which are connected a minute c.v. and red stigma. 
A single series of long thin paramylum rods along the upper side, much more 
regular than is usual in this genus. 

Menoidium gracile, n.sp. (PI. viii., figs. 4, 5). 

Forma magna, corpore gracili, arcuato, postice acuminato, fronte rostrate, 
cytoplasmate plerumque granulato et bacillis amylaceis ornato. 

Long. 72—100, lat. 6—8; marg. infer, alt. 6—12,1. Botanic Gardens, Syd- 
ney (150) ; Lismore (225, 260, 350). 

Nearly twice as long as the type. Body well-arched, very slender, acuminate 
but not acute behind, rostrate in front. Cytoplasm generally granulate and <vith 
a few paramylum rods in front. 

Menoidium incur vum Fresenius. (PL viii., fig. 6). 

Syn. Af. peUueidum var. incurvum, Biol. Richmond River, p. 141. A Very 
small form and rare, though there were plenty in gathering 188 out of weeds 
in the Richmond River. Broadest in front where it is abruptly truncate, with- 
out rostrum, and very active in its movements, darting and twisting about in- 
cessantly; there is very little in its appearance to connect it with this genus. 

Cf. Klebs, Organ, einig. Flag.; and Daugeard, Recherch. s. 1. Euglen., p. 
151, f. 46; the latter gives 25 X 7/i as the size. 

Long. 16, lat. 5p. Lismore (188, 358). 

Menoidium tortuosum (Stokes) Senn. (PI. viii., fig. 7). 

Syn. Atractonema tortuosum Stokes, Infus. U.S. p. 92, PI. i., f. 31. A 
narrow spiral form, rostrate in front, acutely pointed behind; cytoplasm homo- 
geneous, with a few paramylum granules or short rods. It moves in a spiral 
manner, unlike other members of the genus, which either revolve slowly round 
the long axis or bore their way through the water, rocking from side to side in 
a manner peculiarly their own. 

Long. c. 22, lat. 5/*. Stokes gives long. 20 — 40^. Lismore (350, 365). 

Genus Di stigma Ehr. 

Distigma proteus var. clavatum mihi. (PL viii., fig. 8). 

Syn. Menoidium pellucidum var. clavatum Playf., Biol. Richmond River, 
p. 142. Cf. Senn, Flagellata, pp. 177, 178, f . 128b. 

Long. 40—84, lat. 6— 12 M . Lismore (187, 188, 365). 

Formae. (PI. ix., figs. 10—13). 

These forms have all the appearance of being a distinct species of Peranema, 
but I believe them to be young forms of the preceding. 

Long. 18—44, lat. max. 8— 12 M . Auburn (139) ; Pott's Hill (121) ; Lis- 
more (258). 
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Genus Astasia Dujardin. 
Astasia margaritifera Sehmarda. (PL viii., fig. 9). 

I am doubtful about tbe identification of this infusorian, having never 
observed it in the free-swimming form figured by Senn, l.c, p. 177, f . 128a. Only 
when travelling with its characteristic metabolic movement does it draw one's 
attention, and so I represent it here. The flagellum is very often (generally f) 
wanting; cytoplasm granulate. On one occasion half a dozen individuals were 
found living parasitically within the tissues of a living specimen of the Ttir- 
bellaria; they were devoid of a flagellum and worked themselves to and fro 
with their usual metabolic progression. 

Long. c. 20-^50^ Auburn (139); Pott's Hill (121); Lismore (312). 

Genus Sphenomonas Stein. 

Sphenomonas quadrangularis var. cruciformis, n.var. (PL viii., fig. 10). 

Ovate, pointed in front; with four, more or less elevated, longitudinal 
ridges each containing at the summit a series of granular markings. The 
European form (type) is rhomboidal in outline, with rounded lateral angles; 
in end view almost square, with slightly cuspidate sides and sharp angles. Ours 
are cruciform with deeply excavated sides and rounded tips to the arms. Rare. 
For the type see Stein, T. xxiii., f. 49—53; Kent, T. xxiv., f. 21—23. 
. Long. 24—27, lat. 10— 13/i. Rookwood (107); Lismore (297, 346, 347). 

Sphenomonas australis, n.sp. (PL viii., fig. 11). 

Cellulae pyriformes, sursum attenuatae, subacutae; inferne rotundatae; 
lateribus arcuatis; rugis 6 (visis 4) granulatis per longitudinem dispositis ornata. 
Vertice visae hexagon ae lateribus. emarginatis. 

Long. 25—26, lat. 10—12^. Rookwood; Botanic Gardens, Sydney (156); 
Lismore (312). 

This species is more frequently met with here than any other of the genus. 
It is drop-shaped, narrowed and subacute in front, rounded behind. End view 
hexagonal, as the body is ornate with 6 longitudinal granulate ridges. The 
hinder part of the body is generally a solid ball of some perfectly transparent 
highly refringent substance (leucosin f or paramylum f). So homogeneous 
and pellucid is it that the granules on the under side can be seen, magnified, 
through it. 

Var. ELLipncA, n.var. (PL viii., fig. 12). 

Cellulae longe-ovatae, paene ellipticae, fronte acuminatae, postice rotun- 
datae, lateribus levissime arcuatis. Dimensiones ut in f. typica. Rookwood 

(107 >- 

A much less common elliptic form of similar size and characteristics to the 

type. 

Var. rhomboidea, n.var. (PL viii., fig. 13). 

Cellulae rhomboideae, lateribus angulatis, utroque polo acuminatae. 

Long. ad. 30, lat. 16^ Guildford (45). 

The cells are rhomboidal, sides angled, ends subacutely rounded. 
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Sphenomonas teres (Stein) Klebs. (PI. viii., figs. 14, 15). 

Syn. Atraetonema teres Stein, op. cit., T. xxiii., f. 35 — 41; Clostenema 
socialis Stakes, op. eit. } p. 112, PI. ii., f. 15. Almost, if not quite, as common as 
the foregoing species. Senn, I.e., p. 177, f. 128d, figures it with only an in- 
cipient trailer (the secondary flagellum), but I find specimens with a trailer 
twice the length of the body, and young forms have no second flagellum at all. 
The fact is that the trailer develops later than the true flagellum. The latter 
is of the Peranema-type, stout at the base and tailing off to the tip. It is 
held motionless for the most part, straight out in front; only the tip is in 
movement. Sometimes the extreme end of the cell is constricted into a little 
stubby tail. 

Long. 20—25, lat. 6— 12^. Auburn (139); Lismore (298, 312, 345). 

Var. pyripormis, n.var. (PI. viii., figs. 16, 17). 

Cellulae ut in f. typica rugjis nullis, sed pyriformibus, interdum eaud& brevi 
snbtriaugulari instructae. 

Long. 16—26, lat. 9—20^ Auburn (140); Botany (91); Lismore (188,. 
298, 312). 

Smooth and without ridges as in the typical form, but in shape pyriform, 
with or without a short broad tail. 

It is probable that Sph. teres is a young form or at least a polymorphic 
form of Sph. aus trails. I have noted faint longitudinal lines down 
the body, which seemed to indicate the formation of ridges. In PI. viii., fig. 18, 
is shown an intermediate form in which the ridges are plainly visible, but the 
characteristic marginal granulation was not present and the cell therefore in- 
clined to Sph. teres. 

Sphenomonas triquetra, n.sp. (PI. viii., fig. 20). 

Cellulae inaequaliter ovatae, utroque polo acuminatae; a vertice visae in- 
aequaliter triquetral 

Long. 30, lat. 20/*. Rookwood; Botanic Gardens (156). 

Irregularly ovate in shape, pointed at each end, with a ridge running spir- 
ally down the face; end view irregularly triangular with hollow sides and rounded 
angles. 

Var. cuneata, n.var. (PL viii., fig. 19). 

Cellulae inaequaliter cuneata, fronte rotundatae, postice attenuatae, acumina- 
tae; a vertice visae inaequaliter triquetral. 

Long. 30, lat. 15p. Guildford. 

Somewhat cuneate in shape, broadest in front, where it is rounded off, 
gradually narrowed to a subacute point behind. A longitudinal ridge down the 
face; end view irregularly triangular with hollow sides and rounded angles. 

Sphenomonas excavata, n.sp. (PI. ix., fig. 1). 

Cellulae oblongae, subrectangulares; extremitatibus lateribusque arcuatis; 
utroque polo bullA conici, praeditae ; rugis 3, mediano spirale, per longitudinem 
dispositis instructae; fiagello recto. A vertice visae subrectangulares, utrinque 
rugis altis 3. A latere late-fusiformes. 

Long. 32, lat. 21, crass, c. 16/*. Lismore (358). 

Subrectangular, ends and sides arched; at each pole a conical boss, from 
the anterior part of which the straight thick Peranema flagellum springs. No 
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trailer noted. Three deeply excavated longitudinal ridges run down both the 
upper and under face, the central one somewhat spiral. End view subrect- 
angular, with 3 strongly marked ridges front and back, the other two sides 
slightly hollowed. Side view broadly fusiform or lenticular. Membrane smooth; 
cytoplasm hyaline, transparent, homogeneous. No paramylum, no granulation 
of the ridges. 

Sphenomonas spiralis, n.sp. (Fl. ix., fig. 2). 

Cellulae ambitu late-fusiformes, superne acutae, inferne obtusae; rugii 
spiralibus 5 — 6 paene transverse dispositis alte excavatae; membrana glabra; 
cytoplasmate retracto, granulato, hyalino; fiagello recto, crasso, interdum secundo 
retrorsum directo. 

Long. 40, lat. 34/*. Botanic Gardens, Sydney (156). 

Broadly lenticular in general outline, pointed above, obtuse below, deeply 
scored by 5 or 6 spiral ridges laid almost horizontally and from left to right. 
Membrane smooth; cytoplasm retracted, hyaline, granular; a stout flagellum 
'directed straight forward, sometimes also a trailer. 

Var. angusta, n.var. (PI. ix., fig. 3). 

Cellulae ambitu longe-o vales ; utroque polo obtusae infra marginem spina 
praeditae; rugis spiralibus 3 — 4 oblique dispositis alte excavatae; cytoplasmate 
baud retracto; ceteris ut in forma typica. 

Long. 40, lat. 21/*, Lismore. 

General outline long oval; obtuse at each end, with a sharp point within 
the margin; only 3 — 4 ridges spirally and obliquely wound; cytoplasm not re- 
tracted; a flagellum and a trailer observed. 

Sphenomonas mirabilis, n.sp. (PL ix., figs. 4, 5). 

Cellulae oblongae, utroque polo rotundatae; costis spiralibus 6 oblique vel 
per longitudinem dispositis ornatae; membrana glabra, costis baud granulatis; 
cytoplasmate retracto, hyalino, granulato; fiagello valido recto. 

Long. 34—36, lat. 18— 23,*. Lismore (328, 346, 365). 

Cell oblong, rounded at each end; membrane smooth, ridged by 6 sharp- 
edged spiral costae longitudinally and more or less obliquely wound and from 
right to left (the opposite way to S}>h. spiralis). Cytoplasm retracted, hyaline, 
granulate, flagellum stout, straight, no trailer noted. End view circular. 

Fam. PERANEMACEAE. 

Genus Peranema (Ehr.) Stein. 

Peranema tricophorum (Ehr.) forma. (PI. ix., fig. 6). 

Forma angusta arcuata. Long. 50, lat. 10/*. 

I doubt if I have ever seen the type of this species. The European form 
is fusiform. The specimen figured is narrower and arched. Botanic Gardens, 
Sydney (156). Cf. Senn., p. 180, f. 130a. 

Peranema cuneatum, n.sp. (PL ix., figs. 7 — 9). 

Long. 25—70, lat. 5— 15*i. Auburn (139, 140); Botanic Gardens (156); 
Parramatta (132); Lismore (187). 
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This is the common Peranema of our waters. It is, when free-swimming, 
cuneate, sharp-pointed in front and abruptly truncate behind; one corner is 
sometimes produced as a pointed tail directed backwards, or a blunt wart-like 
prominence often bifid and placed to one side. A minute stigma may occasion- 
ally be observed. Cytoplasm homogeneous and transparent. Neither Stein nor 
Dujardin describe or figure anything even remotely resembling this form. The 
body is metabolic. 

Peranema asperum, n.sp. (PL ix., fig. 14). 

Forma corpore globoso; granulis amylaceis ubique asperrima. 
Long. 15—16, lat. 11—12,*. Rookwood; Ldsmore (286). 
A small, irregular, globose or subglobose form with the surface rugged all 
over with large irregular amylaceous granules. 

Var. rectangulare, n.var. (PI. ix., fig. 15). 

Forma cylindracea. Dimensiones nt in forma typica. 

Genus Urceolus Mereschowski. 
Urceolus sabulosus (Stokes) Senn. (PL ix., fig. 16). 

Syn. Urceolopsis sabulosus Stokes, op. eit. 

Long. 42, lat. 19; lat. oris 13^. Lismore. 

Hyaline, granular, surface slightly rough, mouth and neck smooth. It 
glides along applying the huge mouth (which seems to be a kind of open 
pharynx) to the fioccose and sucking in anything edible. 

Genus Heteroxema (Duj.) Stein. 

Heteronema acus Ehr. (PL ix., fig. 17). 

Long. 30—90, lat. 3—6,1. Auburn (159); Botany; Pott's Hill (121). 
Flagellum and trailer noted. 

Genus Tropidocyphus Stein. 

Tropidocyphus octooostatus Stein. (PL viii., fig. 21). 

1 give a side view of an animalcule that may be this species. Stein, T. 
xxiv., f. 1 — 5; Senn, p. 183. 

Genus Notosolenus Stokes. 
Notosolenus pentagonus, n.sp. (PL ix., figs. 2, 3). 

Forma corpore pentagono; fronte acute- rotundata, pone truncata; lateribus 
emarginatis; angulis rotundatis; vertice visa compressa. 

Long. 21, lat. 17^ Lismore (358). 

There are three other species described and figured by Stokes, op. cit., p. 
108, PL ii., f. 10 — 14; cf. Senn, p. 183. All forms of the genus are compressed 
arcuate in end view. This species forms a fairly regular pentagon with the 
anterior angle somewhat produced; body truncate behind, widest in the middle; 
sides emarginate, angles rounded. Cytoplasm hyaline, finely granular in the 
centre of the cell, with a pharynx-like mark below the flagellum. Stokes also 
remarks on this. Flagellum thick, straight, a long trailer sometimes present. 
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Genus Anisonema Dujardin. 
Anisonema acinus Duj. (PL ix., fig. 18). 

Syn. Anisonema ovatum Maskell, Trans. N.Z. Inst., N.S., vol. 20, 1887, T. 
i., f. 8; Maskell gives long 20/*. Our specimens agree entirely with Dujardin's 
figure and description (op. tit., p. 345, PL iv., f. 27; not PL v. as in the text). 
Senn's figure (Flagellata, p. 183, f. 134a) is quite different, being elliptical and 
attenuate slightly to each end. Dujardin s dimensions, long. 20 to 31/*, just cover 
Maskell's and ours. The trailer is very long, quite three times the length of 
the body sometimes. 

Long. 30, lat. 18/*. Rookwood; Lismore (260). 

Anisonema hexagonum, n.sp. (PL ix., fig. 19). 

Cellulae inaequaliter hexagonae; in medio subquadratae ; sursum et inferne 
triangulari-conicae ; utroque polo acutae; lateribus rectis; uno latere transverse 
striata. 

Long. c. 30, lat. 18/*. Duck Creek, Clyde; Guildford. 

Irregularly hexagonal, central part subquadrate; above and below triangu- 
lar-conical, ends pointed, sides straight, transversely striate, apparently on one 
side only; fiagellum and long trailer observed. 

Var. elegans, n.var. (PL ix., fig. 20). 

Quam forma typica iongior et angustior. 
Long. c. 40, lat. 10/*. Duck Creek, Clyde; Guildford. 

The same general shape as the type, but longer and more slender. Both 
very rare, sizes only estimated. 

Anisonema Grande (Ehr.) Stein. (PL ix., fig. 21). 

Long. c. 38, lat. 21, crass, c. 10J/*. Lismore (328). 

Syn. Bodo grandis Ehr.; cf. Stein, T. xxiw, f. 6 — 11, but his figures are 
not convincing and look too much like Anisonema acinus Duj. which he gives 
as a synonym. That is, however, a much smaller species, only about half the 
size of this. Kent's figures are copies of Stein's, except f. 30 (after Butschli). 
The latter seems to represent our form. The subapical groove, in wliich the 
trailer is inserted, is not conspicuous as in i. acinus. The hinder pari or* the 
body often contains coloured masses of ingested food-stuffs and even whole 
organisms such as Trachelomonas. There is the usual stout straight fiagellum and 
very long thick trailer, often three times the length of the body. The latter is 
compressed in side view. 

Genus Entosiphon Stein. 

Entosiphon sulcatum (Duj.) Stein. (PL ix., fig. 22). 

Long. 22, lat. 14/*. Lismore. Rare. 
Syn. Anisonema sulcata Duj., p. 345, PL iv., f. 28. Senn gives long. 15 — 25, 
lat. 7—15/*. 
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EXPLANATION OF PLATES I.— IX. 

Plate i. 

Pig. l.—Pbteriodendron petiolatum 8tein (x 800). 

Fig. 2.— „ „ var. Abbotti (Stokes) mihi (z 800). 

Figs. 3, i.—Saipingoeca ampullacea (A. Br.) Stein (x 1800). 

Fig. 6. — ,, „ var. cordata, n. var. (x 1600). 

Fig. 6.— „ amphoridium var. australica mini (x 1600). 

Fig. 7.— „ Sieinii Kent (x 1600). 

Figs. 8, 9.— „ obUmga Stein (x 2400). 

Fig. 10.— Bodo edax Klebs (x 2400). 

Fig. 11.— „ saltans Ehr. (x 2400). 

Fig. 12.— Trepomanas agilis Duj. (a) front, (b) side (x 2400). 

Fig. Vl.—Hexamita inflaia Dnj. (?) (x 2400). 

Figs. 14, 15. — Ochromonas aspera, n.sp., (a) side (x2400). 

Fig. 16. — ,, cylindracea, n.sp., (a) side (x 2400). 

Figs. 17-21 .—ZWfK^yrw* sertularia Ehr. (17, 19) two forms of lorioa; (18) zooid; (20,21) 

cysts; (all x 1200). 
Figs. 22, 23. — Dinobyron sertularia var. angulatum Seligo, two forms, (x 1200). 
Figs. 24, 26. — ,, cylindricum var. diver gens (Imhof) Lemm. (x 1200). 

Figs. 26, 27.— „ utriculus (Ehr.) Klebs, two forms, (x 1600). 

FigB. 28, 29.— „ „ var. Tabellariae Lemm., (28) five individuals joined 

by the discs of their pedicels (x 1600) ; (29) cyrt (x 1200). 

Plate ii. 

Figs. 1, 2. — Mallomonas acaroides Perty ; (1) young form, type (x 800) ; (2) mature form 

(x 1200). 
Fig. 3.— Mallamonas splendens (G. S. West) Playf. (x 1200). 
Fig. 4.— „ „ tot. pusilla, n. var. (x 1200). 

Fig. 5.— „ australica, n.sp. (x 1600). 

Fig. 6.— „ „ Y.gracillima, n. var. (x 1600). 

Figs. 7, 8.. — ,, ,, y. subglobosa, n. var. two stages of growth, (x 1200). 

Fig. 9.— „ litomesa Stokes (x 1600). 

Fig. 10.— ,, „ var. curta, n. var. (x 1600). 

Fig. W.—Phaeococcus plank tonic us W. A G. S. West (x 320) (a) simple zooid (x 960). 
Figs. 12-14.— Scintilla chlorina, n.sp. ; (12) x 2400, (13, 14) x 1600. 
Fig. 15.— „ splendida, n.sp. (x 800). 

Figs. 16-18. — Synura virescens (Bory), three forms ; (all x 1600). 
FigB. 19-22. — Chilomonas Paramecium Ehr., four forms; (all x 1600). 
Fig. 23.—Cryptomonas ovata Ehr. (x 800). 
Fig. 24.— „ ampulla, n.sp. (x 800). 

Fig. 25. — „ maxima, n.sp. (x 800). 

Fig. 26.— „ Nordstedtii (Hausg.) Senn. (x 1600). 

Fig. 27.— „ gemma, n.sp. (x 1600). 

Fig. 28.— „ oblong a, n.sp. (x 1600). 

Plate iii. 

Fig. l.—Eulreptia viridis Perty (x 560). 

Fig. 2.—Colacium vesiculosum (Ehr.) Stein (x 1200). 

Fig. 3.— ,, „ forma, cf. Stein, T. xxi., f.31,32 (x 1200). 

Figs. 4-6.— „ elongatum, n.sp. (4) x 1200, (5,6) x 2400. 

Fig. 7. — Euglena viridis Ehr., large cylindrical form (x 1200). 

Figs. 8, 9.— „ sociabilis Daugeard (x 800). 

Figs. 10, 11.—,, atnblyophis (Ehr.) mihi (x 400). 

Figs. 12, 13.—,, deses Ehr. (13) another form of head (x 960). 

Fig. 14. — „ „ developing out of the vegetative cell (x 800). 
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Pig. \b.—Euglena deses var. m inula, n. var. (x 1200). 
Fig. 36.— „ „ var. ititer media Klebs (x 1200). 
Pig. 17.— „ oxyurus Schmarda (x 300). 
Pig. 18.— „ „ var. helicoidea (Bernard) mini (x 300). 
Pig. 19. — „ ,, var. gracillitna, n. var. (x 400). 

Plate iv. 

Pig. \.—Euglena tripteris (Duj.) Klebs. (x 480). 

Pig. 2.— „ spirogyra (Ehr.) (x 800). 

Pig. 3. — ,, ,, with grannies forming here and there (x 400). 

Pig. 4.— „ „ var. elegans, n. var. (x 800). 

Fig. 5. — „ acus Ehr.; our nearest form (x 600). 

Pig. 6.— ,, acutissima Lemm. (x 600). 

Pigs. 7, 8.— „ „ var. parva, n. var. (7) x 1200, (8) x 800. 

Figs. 9-11.— „ pisciformis Klebs. (x 1200). 

Pig. 12.— „ texta (Duj.) Senn, showing striae (x 800). 

Pig. 13.— „ „ var. ovata, n. var. (x 960). 

Pig. 14. — „ „ var. obesa, n. var. (x 626). 

Pigs. 16, 16.—,, „ var. bull at a, n. var. (16) x 526, (16) x 1200. 

Pig. 17.— „ gut tula, n.sp. (x 1200). 

Pig. 18.— „ „ var. elongate, n. var. (x 1200). 

Pig. 19.— „ vivida, n.sp. (x 1800). 

Fig*. 20, 21—,, pusilla , n.sp. (90) x 1600, (21) x 1800. 

Pig. 22.— „ „ var. long a > n. var. (xl200) 

Pig. 23.— „ sp. ? (x 1200). 

Plate v. 

Pig. l.—Phacus pleuronectes (Miiller) Duj. (x 800). 
Pig. 2.— ,, „ var. minuius y n. var. (x 800). 

Pig. 3.— „ „ var. australis, n. var. (x 480). 

Fig. 4.— „ hispidulus (Eichwald) (x 1200). 

Fig. 6.— „ fnonilata var. suecica Lemm. (x 1200). 

Fig. 6.- „ longicauda (Ehr.) Duj. (x400). 

Fig. 7.— „ „ var. Lemm. (x800). 

Figs. 8-11— „ triqvcter (Ehr.) Duj. (x960). 

Figs. 12, 13.—,, in/talus t n.sp. (x 1600) 

Fig. 14. — ,, lismorettsis t n.sp. (x 960). 

Pig. 16.— ,, pyrum var. ovatus, n. var. (x 1600). 
Pig. 16.— ,, ,, var. austr aliens mihi. (i960). 

Fig- 17.— ,, ,, var. rudicula, n. var. (x 1200). 

Pig. l&.—Cryptoglena australis, n.sp. (a) side; (x 1600). 

Fig. 19.— „ phacoidea, n.sp. (x 1800). 

Plate vi. 

Fig. 1. — Lepocinclis Steinii var. suecica Lemm. (x 1200). 

Fig. 2.— „ sphagnicola Lemm. (?); (x 1200). 

Figs. 3, 4.— ,, cytnbiformis , n.sp. (x 1200). 

Figs. 6, 6.— ,, capttala, n.sp. (5) x 1200, (6) x 800. 

Figs. 7, 8.— ,, costata, n.sp. (x 1600). 

Pig. 9.— „ „ v. obesa t n. var. (x 1600). 

Pigs. 10, 11.— „ paxilli/ortnis , n.sp. (x 800). 

Pig. 12. — Trac/telotnotias volvocina var. planktonica> n. var. (x 1200). 

Fig. 13. — ,, „ var. scabra, n. var. (x 1200). 

Pig. 14. — „ „ var. coronelta, n. var. (a) another collarette; (x 1600). 

Pig. 16. — „ „ var. pustulosa, n.var (x 1200). 
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Fig. 16. — Trachelomotias botanica var. borealis, n. var. (x 800). 

Figs. 17, 18.— „ ovalis Playf. (17) with discoid chloroplasts, (18) chlorophyll 

irregularly reticulated (x 1200). 
Fig. 19.— ,, teres Maskell, forma, (a.b.c) three other forms of collar (x 1200)- 

Fig. 20.— ,, bulla yat. auslralis Playf. (x 800). 

Fig. 21. — „ oblong a Lemin. (x 1600). 

Fig. 22.— ,, puleherrima var. minor Playf. (x 1200). 

Fig. 23.— „ Volzii var. sulcata r, n. var. (x 1200). 

Fig. 24. — ,, ampullula var. major Playf.; a scrohiculate form with zooid. 

(x 1200). 
Fig. 25. — ,, ,, var. gracilis, n. var. (x 1200). 

Fig. 26.— „ ,, var. elliptica, n. var. (x 1200). 

Fig. 27. — ,, clavata var. subarmata Playf., a lorica with reticulate surface, 

and zooid. (x 1200). 
Fig. 28. — „ eury stoma var. parva, n. var. (x 1800). 

Figs. 29, 80.— „ coronata, n.sp. (x 1200). 

Plate vii. 

Fig. 1. — Irachelomonas spiendida, n.sp. with zooid showing internal structure and dif- 
fused chlorophyll, (x 1050). 

Fig. 2. — ,, bacilli f era var. minima Playf. (x 1600). 

Fig. 3. — ,, ,, var. globulosa,n. var. (x 1200). 

Fig. 4. — ,, armala var. glabra Playf., showing zooid with reticulate chloro- 

phyll. (x960). 

Fig. 5. — ,, ,, var. duplex Playf., form with pointed, not bacillar, 

anterior awns, (x 800). 

Fig. 6. — „ paucispinosa, n. sp. (x 1600). 

Fig. 7. — ., scabra var. cor data Playf. forma, (x 1600). 

Fig. 8. — „ acuminata var. amphora Playf. zooid with diffused chlorophyll. 

(x960). 

Fig. 9. — „ urceolata Stokes with zooid. (x 800). 

Fig. 10. — ,, Cirardiana var. glabra, n. var. with zooid. (x 1200). 

Fig. 11.— „ hesperia, n.sp. (x 1600). 

Figs. 12-14. — ,, napiformis var. brevicollis, n. var. (12) showing zooid, x 800. 

(13, 14) other forms of neck, x 1200. 

Fig. 15. — ,, cuneala t n.8p. (x 1200). 

Fig. 16. — ,, gibberosa var. longicollis, n. var. (x 1200). 

Fig. 17.— ,, „ var. lumida, n. var. (i960). 

Fig. 18.— ,, rotundata mihi. (x960). 

Figs. 19, 20. — ,, lanceolata, n.sp. (19) from Parrawatta ; (20) from Lismore 

(x 1200). 

Fig. 21.— „ spiralis, n.Bp. (x 1200). 

Fig. 22. — ,, lismorensis var. mirabilis Playf., characteristic spine. 

Plate viii. 

Fig. 1. — Menoidium pel lucid urn Perty, type, (x 1200). 

Fig. 2.— ,, inflatum mihi. (x800). 

Fig. 3. — ,, acutissimum, n.sp. (x 600). 

Figs. 4, 5.— „ gracile, n.sp. (x 800). 

Fig. 6. — ,, iucurvum Fresenius (x 1800). 

Fig. 7. — ,, torluosum (Stokes) Senn, three specimens (x800). 

Fig. 8.— Distigma proteus var. clavatum mihi. (x 800). 

Fig. 9.— Astasia margariti/era Schmarda. (x 1800). 

Fig. 10. — Sphenomonas quadrangularis var. cruciform is , n. var. (a) end view, (x 1600). 

Fig. 11.— ,, australis, n.sp.; (a) end view, (x 1600). 

Fig. 12.— ,, „ var. elliptica, n. var. (x 1600). 

Fig. 13.— „ „ var. rhomboidea, n. var. (x 1600). 
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Figs. 14, 15.— „ teres Stein (14) type x2400 ; (15) form x 1900. 

Figs. 16, 17.— „ „ var. pyriformis, n. var. (16) x 2400; (17) x 1600. 

Fig.,18. — ,, ,, form, with incipient ridges, (x 1600). 

Figs. 19, 20.— „ triquetra, n.sp. (20) type x 1200; (19) Tar. cuneaia n. var. x 1200. 

(a, a) end views. 
Fig. 1\.— Tropidoeyphus octocostatus Stein (?) side view (x 1600). 

Plate ix. 

Fig. 1. — Spkenomonas cxcavata, n.sp. (a) side, (b) end (x 1200). 

Fig. 2.— „ spiralis, n.sp. (i960). 

Fig. 3. — „ „ var. august a, n. var. (x 960). 

Figs. 4, 5.— ,, mirabiliSy n.sp. (x 1200). 

Fig. &—Peran*ma tricopkorum (Ehr.), forma, (x 800). 

Fig. 7-9.— „ cuneatuvi, n.sp. (x 800). 

Figs. 10-13. — Distigma proteus var. clavatmn mini, supposed young forms, (x 800). 

Fig. 14. — Peranema asperum, n.sp. (x 1200). 

Fig. 15.— ,, ,, var. rectangulare ', n.var. (x 1200). 

Fig. Ib.—Urceolus sabulosus (Stokes) Senn. (x 800). 

Fig. n.—HeleronefHa acus Ehr. (x 800). 

Fig. 18.— A nisonema acinus Dmj. (x 1600). 

Fig. 19. — „ hexagonmn y n.%y. (x 1600). 

Fig. 20.— ,, „ var. clegaus , n. var. (x 1600). 

BHg. 21.— „ grande (Ehr.) Stein (a) side, (x 1200). 

Fig. 22.—£ntosip/ion sulcatum (Duj.) Stein (a 16U0). 

Fig. 2Z.~Notosol**us peniagonus n.sp. (x 1600). 
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[ From the Proceedings of the Linnean Society of New South Wales, 
1915, Vol xl, Part 1, March Slst.] 



THE GENUS TRAGHELOMONAS. 

By G. I. Playpair, Research Scholar of the University of 
Sydney in Hydrobiology and Plankton. 

(Plates i.-v.; and Text-figs. 1-20.) 

Very little attention has been given to this interesting genus 
of freshwater flagellates. Senn, in his "Anhang zu den Flagellata" 
(Engler APrantl," Die Natiirlichen Piianzenf ami lien, 1900) gives 
the number of species as six. Stein, however, in " Die Natur- 
geschichte der Flagellaten " (Abt. iii., H. i. of his "Organismus 
der Infusions thiere," 1878), had already figured 10 species. Half 
of these date back to Ehrenberg, viz., TV. volvocina, TV. cylin- 
drical Tr. lagenella. Tr. armata, and Tr. caudata, though often 
under other generic names. TV. hispida Perty, TV. acuminata 
Schmarda, TV. bulla Stein, TV. rugulosa Stein, and TV. eurystoma 
Stein, make up the remainder. Kent, " Manual of the Infusoria," 
1 878, gives descriptions of those mentioned by Stein, but figures 
of five only. Stokes, "Freshwater Infusoria of the United 
States "(Journ. Trenton Nat. Hist. Soc., 1888), describes five 
other species, TV. verrucosa Stokes, TV. acanthostoma Stokes, TV. 
torta Kellicott, Tr. piscatoris (Fisher) Stokes, and TV. urceolata 
Stokes, with figures of the last three. In " Notices of New 
Freshwater Infusoria" (Amer. Phil. Soc, 1890), the same author 
proposed four other species, viz., TV. cervicula, Tr. similis, Tr. 
obovata, Tr. spinosa. Other publications containing notices of 
new forms are: Klebs, "Organization einiger Flagellatengrupper" 
(Bot. Inst, zu Tubingen, 1881-85), TV. reticulata Klebs; Dangeard, 
" Recherches sur les Eugl£niens"(Botaniste, 1902), TV. intermedia 
Dangeard, with notes and figures of Tr. volvocina, Tr. rugulosa, 
Tr. lagenella, Tr. hispida, Tr. caudata, Tr. armata, and Tr. 
4 
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2 THE GENUS TRACHELOMONAS, 

reticulata; Lemmermann, " Reise nach der Pacific "(Abh. Nat. 
Ver. Bremen, Bd. xvi., 1899), Tr. oblonga, n.sp.; Lemmermann, 
" von Dr. Volz gesammelten Siisswasseralgen " (ibid., Bd. xviii., 
1904), Tr. Volzii, n.sp., with observations on Tr. volvocina, Tr. 
oblonga, Tr. euchlora (Tr. lagenella), Tr. hispida, Tr. artnata, and 
Tr. bulla, figures and descriptions of new forms; Bruno Schroder, 
"Alg.der Versuch. zu Trachenberg"(Ploner Berichte Th.v.,1897), 
figures of two variations of Tr, hispida; Maskell, "On Freshwater 
Infusoria " (Trans. New Zealand Inst., 1886), figure and descrip- 
tion of Tr. crenatocollis, n.sp.; ibid., 1887, Tr. teres, n.sp. 

As I have not access to either Ehrenberg, " Die Inf usoriens- 
thiere," 1838; Perty, "Kleinster Lebensformen in der Schweiz," 
1852; or Schmarda, "Neue Formen yon Infusorien," 1850, 1 have 
been obliged to accept Stein's excellent figures as typical of the 
seven species described in these memoirs. Tr. armata, however, 
is excepted, in whose case, Ehrenberg's original description is 
quoted by Lemmermann, I.e., Bd. xviii , p. 165. I know of no 
publications, other than the above, containing new forms of 
Trachelomonas. 

These memoirs give a total of 25 published species of greater 
or less validity, and 8 variations, the majority of which are dis- 
cussed in this paper, in addition to a large number of types and 
variations apparently never before noted. In many cases, un- 
fortunately, the exact European type has not been observed by 
me, but only a very similar form, showing, however, the specific 
characteristics sufficiently well for identification. It is, indeed, 
through these " very similar forms " that what is truly charac- 
teristic and what is not, become most clearly discernible. 

The present paper deals with forms of Trachelomonas found in 
New South Wales during the past seven years, and even then 
only in the two districts of Sydney and Lismore. Whatever 
may be the case in Europe, our waters here are very rich in 
forms of the genus, exhibiting a great variety of types. Ground- 
gatherings are best, out of swampy places, and especially out of 
shallow rainwater pools on grass-lands, the favourite haunt of 
green flagellates of all descriptions. Gatherings out of weeds are 
not, as a rule, so good. 
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Localities referred to in this paper; the numbers correspond 
to samples deposited in the National Herbarium, Sydney. 

In the Sydney district. 

Auburn 56, 135, 139, 148, swampy ground on railway opposite 
Ritchie's; 57, 68, pool in the angle of meat- works siding; 1 19, 120, 
140, 163, swampy ground on railway towards Rook wood. 

Botany 37, 92, water- reserve, weeds; 51, 152, ditto, ground- 
collection; 91, 151, swampy ground near tram-terminus; 108, 142, 
1 45, Gardener's Road, swamps. 

Botanic Gardens 3, 137, 1 50, gardeners' tank, weeds; 158, duck- 
pond, weeds. 

Canley Vale 110, pool on railway towards Cabramatta, weeds. 

Centennial Park 11, 133, weeds out of ponds. 

Coogee 4, sphagnum-bog on cliffs, ground-collection. 

Fairfield 79, swampy ground on railway towards Guildford; 
143, weeds, Orphan School Creek. 

Guildford 60, pool on railway, weeds; 45, 70, 77, 88, 146, ditto, 
ground; 76, 114, pool on railway nearer Merry lands, ground. 

Parramatta Park 96, lake, weeds; 136, ditto, plankton; 165, 
166, rainwater pools. 

In the neighbourhood of Lismore. 

Casino 189, weeds, Richmond River. 

Kyogle 218, 219, lagoons, ground-collection. 

Lismore 176, 183, 225, weeds, Richmond River; 240, swamp 
on railway towards Woodlawn; 241, lagoon behind Foley's; 236, 
237, lagoon near North Lismore Station; 238, 254, lagoon on 
Goolmangar Road; 242, rainwater pools foot of Girard's Hill; 244, 
ditto, near Drill Hall; 245, 246, ditto, vacant ground in Conway 
Street. 

Sydney gatherings.— Out of 116 mixed gatherings, 40 con- 
tained species of Trachelomonas in some quantity, with a varying 
number of forms. Of these 40, 28 were off the ground, and only 
12 out of weeds, to which must be added that, in the latter, the 
forms of Trachelomonas present were almost invariably very 
sparsely distributed. The larger number of samples contained 
from 1 to 5 forms, but a few were very rich, yielding 10, 11, 12, 
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14, 15, 21, and even 24 varieties. The last mentioned (151) was 
from a shallow, insignificant rainwater-pool on grass-land, and 
almost every one of the 24 varieties was in profusion. 

Lismore gatherings. — Only 12 forms were noted in the Rich- 
mond River, out of 20 very rich squeezings from weeds, and of 
these 12, the larger number were out of one sample (225), and 
extremely scarce. Of 23 ground-gatherings, only 9 contained 
Trachelomonas in any quantity, but these were very fine. They 
were taken in the winter of 1914, from shallow rainwater-raeres, 
and small pools on level grass-lands. One of them (237), besides 
18 varieties of Trachelomonas, yielded Euglena viridis, Eu.acus, 
Eu. pisci/ormis, En. deses, Eu. tripteris and var., Eu. oxyuris, 
Phacu8 pleuronectes, 'Ph. longicauda, Ph. pyrum, Ph. monilata 
var. 8uecica Lemm., Phacus, sp.n., Chlamydomonas globulosa, 
Gonium pectorale, Pandorinamorum, and Spondylomorum quater- 
narium, all in great profusion. Twenty-one varieties of Trache- 
lomonas had been obtained from the same place a week before. 

Another noteworthy Lismore sample is No. 242, from a muddy 
rainwater-swamp by the roadside at the foot of Girard's Hill. It 
yielded 20 forms of Trachelomonas, Volvox Bernardii, Euglena 
tripteris var., 5 varieties of Lepocinclis (Chloropeltis), Synura 
uvella, Eudorina elegans and var., Pandorina morum, Chlamy- 
domonas globulosa, and Chi. intermedia, all in quantity. 

Species. — Altogether, 104 forms of Trachelomonas are men- 
tioned below as occurring in this country. Of these, 38 are 
common to both Sydney and Lismore, 37 have, bo far, been found 
only in Sydney, and 29 at Lismore only. At the former, the 
total number of varieties noted was 75, at the latter 67. The 
surface-soil, in districts where gatherings were made, was of three 
different kinds : at Botany, Coogee, and Centennial Park, sand; 
at Auburn, Canley Vale, Fairfield, Guildford, and Parramatta, 
clay (often right up to the surface); in the Lismore district, deep 
black loam. Yet, under all circumstances, the forms described 
retain their characteristics and dimensions, and all the common 
forms noted originally round Sydney are found also at Lismore, 
though the two districts are 350 miles apart. These species and 
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variations, therefore, may be relied upon to be of some fixity of 
character. The Lismore forms are rarer, more interesting and 
distinct than those from Sydney, e.g., Tr. bulla var. australis, Tr. 
conica vars., Tr. Lismorensis, Tr. verrucosa Stokes, Tr. scabra 
and vara., Tr. eurystoma Stein, and vars., Tr. caudata var. au8- 
tralica, Tr. urceolata var. Girardiana. On the other hand, the 
tailed forms were almost confined to Parramatta Park, and Duck 
Creek, Auburn. 

Nomenclature.— With regard to the nomenclature, of those 
mentioned, 25 are ranked as species, 75 as variations, and 4 as 
forms. The species, of course, are the conventional species 
current in microscopical studies for purposes of classification. I 
use the terms "species," "variation," and "form" as merely 
three degrees of comparison in distinctness of outward configura- 
tion—in Trachelomonas, the shape of the lorica. In the forms 
and variations there is generally some biological connection with 
the type, though not always, e.g., Tr. clavata var. spinosa, Tr. 
urceolata var. Girardiana, and Tr. caudata var. australica; these 
are each variations of a type-Jbrm, but probably are not developed 
from the type itself. They are neither found in company with 
it nor replacing it, but are collateral Australian types. The 
conventional species, on the other hand, are merely type-forms, 
and are not indicative of any biological distinctness. They do 
not generally, indeed, develop one into another, but each comes 
into existence by development from the root-form of the true 
species. I recognise only two biological species in Trachelomonas 
— (1) comprising all the rounded forms, (2) the tailed (stipitate) 
forms, and of these two even, the latter is of doubtful distinct- 
ness^. Stein, T.xxii., f.22, where Tr. hispida is portrayed with 
a tail; also Tr. subglobosa mihi, PI. v., f.20, 21, which simulates 
Tr. volvocina } and of which one form is obscurely tailed). Among 
the rounded varieties, Tr. volvocina is the root-form, and in the 
stipitate, some minute form like Tr. sessilis var. minima, the 
conventional species being merely polymorphic forms of growth 
developed from them. I have come to realise, however, that any 
system of nomenclature based on polymorphism is futile. Some 
attempt of this kind was made by me in " Polymorphism and 
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Life-history in the Desmidiacece " with regard to the Desmids, 
and also in "Plankton of the Sydney Water-Supply " with forms 
of Layer he imia and Peridinium. While answering very well 
for genera like Docidium, where the forms comprised in one true 
species are very much alike, a system of nomenclature which 
makes each conventional species a variation of the oldest pub- 
lished type, is inconvenient for general use on account of the 
intricate and extensive polymorphism that prevails. And this 
for four reasons : — (l).It seems absurd to make widely differing 
types variations one of the other, even while admitting their 
position in the same species. (2). The oldest type is very often 
not the root-form of the true species, and many of the variations 
are more closely connected with one another than with the 
nomenclatural type, so that the system has not even the merit of 
indicating the exact biological position of the variations con- 
cerned. (3). So many of the variations have other forms intimately 
connected with them that it necessitates the frequent use of 
three-term nomenclature, which is exceedingly cumbrous. (4). 
The forms biologically connected together in one true species are 
so widely different in appearance, that only after prolonged ob- 
servation can the fact of their relationship be determined; and 
as older and still older forms are correlated, the nomenclatural 
type keeps changing, to the confusion of the nomenclature. 
While holding, therefore, just as strongly to the position that 
the recognised species are mere polymorphic forms (subspecies of 
vastly broader true species), with regard to the nomenclature, I 
have returned to the generally accepted scheme. I see no reason 
why, for convenience' sake, we should not work in species which 
are frankly conventional, provided that the true state of afiairs 
in Nature is freely recognised. The species, it is true, is a 
biological entity, not a conventional one, but the polymorphism 
of the lower orders of microscopic vegetable and animal life being 
as wide-spreading as it is, it is impossible to reconcile the exi- 
gencies of nomenclature (simplicity and conciseness) and biology 
(true connection of forms by life and growth) so that the name 
of an organism shall be the index of its biological position in 
Nature. 
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Reproduction. — The polymorphic character of the various 
accepted species of Trachelomonas is best shown in the reproduc- 
tion. It is true, no doubt, that, in permanent waters, propa- 
gation takes place largely by self -division, but it has been shown 
above (and indeed it is a commonplace of my experience) that 
the home of Trachelomonas, and of the green flagellates generally, 
is in shallow rainwater-pools which become entirely dry at longer 
or shorter intervals. Under these circumstances, the Infusoria, 
flagellate and ciliate alike, reproduce themselves by micro- 
zoospores formed by the splitting up of the whole body. These 
micro-zoospores, settling down, form resting-cells, and when their 
habitat is revivified by rain, the type is reproduced from the 
resting-cell after a longer or shorter period of vegetative growth. 
The vegetative stages of Euglena and Phacus are well-known. 
If the various forms of Trachelomonas were specifically distinct, 
there would be a distinct resting-cell and course of development 
for each. But though I have paid special attention to localities 
such as I have mentioned, I have never found any other resting- 
cell than that which is directly associated with the very smallest 
sizes of TV. volvocina. Compare my remarks on the Peridiniese, 
"Plankton of the Sydney Water-Supply, " p.541. I have not 
seen the micro-zoospores, but the act of emission is figured by 
Stein, I.e., T. xxii , f.10 and 31. The pale colour of the lorica, in 
forms found in newly-filled rainwater pools or swamps, forbids 
the idea that the organisms have survived the dry season; they 
are quite evidently a new growth. 

Lorica. — With regard to the composition of the lorica, Stokes, 
I.e., p. 88, quotes some remarks by Fisher (Proc. Amer. Soc. 
Micros., 1880) as follows : — " On testing with solution of potash 
or soda .... the spines are detached from their bases, whilst 
the lorica remains unaffected, either in form or rigidity. Thus 
the probability is established that these spines, again like those 
of the Echinodermata, are articulated to the lorica by an organ- 
ised membrane which yields to the action of the salt, and the 
separation is effected. On testing with hydrochloric acid, brisk 
effervescence immediately takes place; the main body of the 

lorica is dissolved The chief constituent of the lorica is, 

therefore, shown to be calcareous." 
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Nearly all the forms described in this paper have been ob- 
served in a living condition, the character of the flagellum and 
of the body in each case leaving no doubt that the organism was a 
genuine Trachelomonas. The specimens were carefully measured 
in detail, and drawn mostly to the scale of 1500 diameters, which 
has been reduced in the reproduction to 1000. The magnifica- 
tion employed in observation was that of \ inch objective with 
15diam. ocular. 

INFUSORIA. 

Family EUOLENIDiE Stein. 
Genus Trachelomonas Ehr. 

Synonyms :—Lagenella pro parte, Chmtoglena p.p., and ChcBto- 
typhla* Ehrenberg; Lagenella Schmarda; Cryptomonas Dujardin 
p.p., Chonemonas and Trypemonas Perty; Cryptoylena Clap, et 
Lachmann; Laguncula Fisher, Proc. Amer. Soc. Micros., 1880. 

TRACHELOMONA8 VOLVOCINA Ehr. (PI. i., f.l). 

Diam. 5, 10, 12, 16, 18, 20, 22, 24, 25, 26, 27, 30 /*. 

Everywhere, very common. 

Lorica perfectly spherical, with smooth clear membrane pale 
yellow to dark red. Very seldom found with a neck. Sizes over 
27 fi diam. are very rare; I have observed only a single specimen. 
Dangeard, Les Eugl6niens, p. 128, has included oval forms in this 
species; these, however, belong to Track, intermedia Dang., q.v., 
var. levis mihi. 

Var. pellucida Playf. 

Diam. 4-10 /a. Lorica quite colourless. 

Botanic Gardens 158; Auburn 139; Lismore 176, 183. 

Cf. Biol. Richm. R., these Proceedings, 1914, p.141, PI. viii., 
f.3. Klebs, Organis. einig. Flagellatengr., p.319, has noted a 
variety, y hyalina, but, in his form, it is the body that is colour- 
less, without chlorophyll. 



* Senn, Flagellata, p. 176, gives the name as ChcetopMya Ehr.; Stein and 
Lemmermaun refer to it as Chatiotyphla Ehr. 
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Var. punctata, n.var. (PI. i., f.2). 
Lorica levis sed crasse et densissime punctata. Diam. obs. 13, 
lift. 

Botanic Gardens da; Parramatta 165, 166. Rarissime. 

Var. granulosa, n.var. (PI. i., f.3). 
Lorica minute sed densissime granulata, plerumque achroa. 
Diam. 11, 12 ft. 

Botany 151; Lisraore 241. Rarissime. 

Var. cervicula (Stokes) mihi. (PI. i., £.4). 

This form has the neck produced inwardly. Cf. Stokes, Proc. 
Amer. Phil. Soc, 1890, fig.ll(2VocA. cervicula). Only two speci- 
mens seen. 

Diam. 32 it. 

Auburn 139, 140. Very rare. 

Trachklomonas intermedia Dang. (PI. i., f.5). 
Lorica ovalis vel subglobosa, punctata; collo nullo. 
Long. 19-22, lat. 15-17 ft. 
Lismore 236, 245. 

Cf. Dangeard, Recherches s. 1. Eugteniens, p. 135, £.42, who 
gives 20 x 16 as dimensions. The type very rare here. 

Var. levis, n.var. (PI. i., f .6-8). 

Lorica ovalis vel subglobosa, vulgo sine collo, levis; ore saepe 
introrsum levissime producto. 

Long. 15-22, lat. 12-19, lat. oris 3 /a. 

Auburn 120, 135, 139, 140, 163; Guildford 114; Botany 145; 
Lismore 236, 237, 238, 240, 242. 

Trachklomonas Botanica, n.sp. (PI. i., £.9). 
Lorica subglobosa, levis, vulgo sine collo; a tergo minuta, 
obscura papilla instructa. 

Long. 40, lat 34, lat. oris 7 /x. 
Botany 151. Rarissime. 

Var. granulosa, n.var. 
Lorica formre typicae consimilis, minute autem granulata. 
Long. 40, lat. 34 /x. 
Botany 151. Cum priori, rarissime. 
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10 THE GENUS TRACHBLOMONA8, 

Var. minor, n.var. (PI. i., f.10). 
Long. 26, lat. 23 /i. 
Auburn 163. 

In this variation, if the papilla is wanting, a paler, weaker 
spot often marks its position. 

Trachelohonas ovalis Playf. (PL i., ill). 

Lorica ovalis vel oblonga, collo nullo, perfecte glabra, achroa 
vel luteo-fusca. 

Long. 30-44, lat. 22-34 /x. 

Guildford 146; Casino 189; Lismore 237. 

Track, armata is probably the outgrowth of this form, as the 
posterior spines do not develop pari passu with the rest of the 
lorica, but later. It is also very likely that there is a connection 
between this species and Track. Botanica, as a broad, circular, 
incrassate spot is sometimes noticeable at the hinder end. Cj. 
these Proceedings, 1914, p. 141, PI. viii., f.4 Syn. Tr. lagenella 
Dangeard, Les Eugleniens, p.131, f.40(non Stein). 
Var. lata, n.var. 

Lorica oblonga, prae forma typica latior, collo brevissimo in- 
structs 

Long. 38, lat. 32; lat. oris 6; coll. alt. 1 /x. 

Lismore 237. 

For the same length of cell, the breadth in this form is one- 
fifth greater than in the type. 
Var. scrobiculata, n.var. 

Lorica crasse scrobiculata, translucens, candore carnoso. 

Long. 31-40, lat. 22-30 /i. 

Lismore 236, 237. 

This variation, like many other Australian forms, is of a pinky- 
yellow or very pale brown colour, quite distinct from the clear 
yellow of Track, volvocina and others, and which I designate 
here by the name of buff. 

Var. minor, n.var. (PI. i., f.12;. 

Lorica levis sed scrobiculata, candore carnoso, ovalis vel 
oblonga, minor quam forma typica. 
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Fig.l— Tr. bulla Stein, 
x 650, after Stein. 

(PI. i., £.14-16). 



Long. 26-28, lat. 22-24 ft. 
Lismore, 236, 237, 246. 

Tkachelomonas bulla var. australis, n.var. (PL i., f. 13). 

Lorica ovata, levis, quam forma 
typica magis acuminata, collo recto nee 
attenuate. 

Long. 28-29, lat. 16; coll. alt. 
lat. 3 /i. 

Lismore 236, 237. 

A very rare form of which I have 
seen but few specimens. Cf. Track, 
bulla Stein, Naturg. d. Flagellaten, 
Halfte i., T. xxii., f . 42. His figure 
works out at 50 x 21 /x. 

Trachelomonas oblonga Lemm. 

Long. 10-19, lat. 8-12; lat. oris 3/x. 

Coogee 4; Guildford 60, 114; Auburn 68; Botany 51, 142; Cen- 
tennial Park 133; Canley Vale 110; Lismore 225, 237, 238, 240, 
242, 245. 

Cf. Lemmermann, Reise n. d. Pacific 
(Abh. Nat. Ver. Bremen, Bd. xvi., 1899), 
p. 344. No figure is given, but the like- 
ness of our forms to var. truncate Lemm.t &■ 
(ibid., Bd. xviii., 1904, p. 165, T. xi., f.7, Fig. 2. — Tr. oblonga var. 
8) is so marked, that I think there can truncate Lernm., x 1000, 
be no doubt about the identification. af ter Lemmermann. 
Lemmermann's description runs :— Lorica oval (langlich rund), 
yellow-brown, surface smooth, 13-16/x long, 11-12/x broad. Mem- 
brane 1 fi thick. This description would make the type oval, 
yet the name "oblonga" has been chosen; both the published 
figures of var. truncate, I.e., are distinctly oblong, not oval, and 
the same expression (langlich rund) is used of the variation as of 
the type, nor is any difference in outline noted. I take it, there- 
fore, that "langlich rund 11 here is equivalent to "oblonga ubique 
rotundata." 
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12 THE GENUS TRACHBL0M0NA3, 

Var. australica, n.var. (PI. i., f. 1 7-21). 

Lorica globosa vel plus minusve quad rata, angulis rotundatis; 
collo lato humiilimo semper instructa; membrana levi. 

Long. 11-22, lat. 10-20; coll. alt. 1, lat. 3-6 /i. 

Auburn 120, 139, 140, 163; Botany 142, 145, 152; Canley Vale 
110; Guildford 114; Lismore 236, 237, 238, 241, 245. 

The very broad ring-shaped neck is characteristic of this form, 
which ranges in shape from globose to quadrate or oblong, and 
varies considerably in size. 

Var. attenuata, n.var. (PL i., f.22, 23). 

Lorica levis, fronte quadrata angulis rotundatis, postice leviter 
attenuata et late-rotundata; vulgo collo brevi. 

Long. 11-20, lat. max. 8-13 fi. 

Coogee 4; Guildford 60; Centennial Park 133; Botany 142, 151; 
Lismore 236, 242. 

Var. 8CABRA, n.var. (PI. i., f.24). 
Lorica ubique scabra granulis humillimis obscuris sparse dis- 
positis. 

Long. 24, lat. 19; coll. alt. 2, lat. 6 ft. 
Auburn 120. 

TRACHELOMONA8 PU8ILLA, n.Sp. (PI. i., f.25). 

Lorica minuta, levis, modice cord if or mis, fronte levissime de- 
planata, postice paullulo acuminata; collo nullo; ore lato. 

Long. 10-16, lat. 9-16 /a. 

Canley Vale 110; Guildford 114; Botany 142, 151, 152; lis- 
more 242, 245. 

Var. rotunda, n.var. (PI. i., f.26). 
Lorica levis ubique rotundata, nee acuminata, globosa, fronte 
levissime deplanata; ore lato. 
Long. 11-12, lat. 10 ft. 
Auburn 163; Botany 151; Guildford 114; Lismore 238, 242. 

Var. punctata, n.var. (PI. i., f.27). 
Long. 15, lat. 14 ft. Botany 145. 
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Tbachblomonas cymndbica Ehr. (PL i., £.28, 29). 

Lorica smooth, cylindrical with parallel #» 

sides, broadly rounded behind, more or I 

leas shouldered in front, but our forms 

are not generally so rectangular as those 

figured by Stein, with a low ring-shaped V 

neck. ^-^ 

Long. 16-20, lat. 8-10; coll. alt. 1, Fi * 3 '-£ •**■*«'•. 
. A a ° ' ' ' x 660, after Stein, 

lat. 3 ft. 

Botanic Gardens 3; Auburn 120; Botany 142, 145, 152; Lis- 
more 236, 237, 241, 242. 

Var. dbcollata, n.var. (PL i., f.30). 

Lorica levis, cylindracea, plerumque latior; collo nullo. 

Long. 16-20, lat. 8-10 /i. 

Botanic Gardens 3. 

Var. punctata, n.var. (PI L, f.31). 

Lorica major, punctata, fronte posticeque vulgo late-rotundata; 
collo brevi humillimo. 

Long. 26-38, lat. 12-14; coll. alt. 1, lat. 4/x. 

Botany 142, 152; Lismore 242. 

This form is not only punctate, but larger than the type, the 
breadth of which is commonly about 8 /*, while var. punctata is 
just as regularly about 12 ft. 

Tbachblomonas pulchbbbima, n.sp (PL i., f.32, 33). 

Lorica levis, candore carnoso, anguste-elliptica; apicibus late- 
rotundatis; lateribus leniter arcuatis; collo humillimo aut nullo. 

Long. 20-26, lat. 9-1 2; coll. alt. 1-2, lat. 4 fi. 

Centennial Park 1 1 ; Botany 91,151,152; Lismore 240, 241, 242. 
Var. latior, n.var. (PI i., f.34, 35). 

Lorica levis sed ssepe punctata, pre forma typica latior, equali- 
ter elliptica; apicibus late-rotundatis; collo plerumque nullo. 

Long. 20-27, lat. 12-14 ft. 

Botany 151; Lismore 236, 237, 238, 245. 

Differs from the type principally in its relatively greater 
breadth; long. : lat. - 15 to 18 : 1 but, in the type, 20 to 2-4 : 1. 
The neck also is generally wanting and the lorica often punctate. 
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Var. ovalib, n.var. (PL L, f.36). 

Lorica var. latioris dimensionibus sed oval is, polos versus 
magis acuminata, lateribus magis arcuatis, apicibus rotundatis; 
collo nullo; membrana dilute fulva interdum punctata. 

Long. 22-23, lat. 13-15; lat. oris 4/i. 

Botany 151; Lismore245. 

Oval-elliptic, instead of linear-elliptic, with sides converging 
from the centre to the ends. 

Var. minor, n.var. (PL L, f.37, 38). 

Lorica minor, cetera ut in formis duabus precedentibus. 

Long. 12-19, lat. 8-12 /x. 

Botany 151, 152; Lismore 240, 242. 

Includes both the preceding forms in smaller sizes. 
Var. Lismorensis, n.var. (PL i , f.39, 40). 

Lorica collo quadrato valido instructa. 

Long. 25-26, lat. 10-11; coll. alt. 2£-3, lat. 3-4 /x. 

Lismore 236, 237, 241. 

Var. granulosa, n.var. (PL i., f.41). 

Lorica minute granulata; collo humillimo. 

Long 2528, lat. 1M4; coll. alt. 1, lat. 4 /a. 

Botany 142. 

Track, jndckerrima is a close connection of Track, cylindrical 
from which it differs in the gently arched, not parallel, sides. It 
is also much more variable than that species. 

Trachelomonas Volzii var. pellugida, n.var. (Pl.ii., f.l). 

Lorica ut in forma typica, levis autem et pellucida, nee punc- 
tata nee granulata; candore carnoso p«ne hyalino. 

Long. 34, lat. 1 8 /x. 

Botany 142; rarissime. 

Lemmermann gives 32 x 15/x, Dr. Volz gessam. siissw. Alg., 
p. 166, T. xi., f.9. Track. Volzii is ovate, broader behind than 
before, neck with pointed sides in optical section. The type is 
described as granulate (the figure, however, has a smooth outline) 
and yellow-brown in colour. Var. pellueida is pale buff, almost 
colourless, and neither punctate nor granulate. Only one speci- 
men noted. It is a young form of var. australis, infra, with 
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which it is connected by var, intermedia. All three are stages 
of development. 

Var. australis, n.var. (PL ii., fig/2). 

Lorica levis, subovata, postice latior, collo quadrato valido 
semper instructa; parte majore corporis suboblonga, f ronte usque 
ad collum attenuata, a tergo latissime-rotundata; collo ad basin 
annulo incrassato plerumque ornato. 

Long. 34-38, lat. 16-20; coll. alt. 4, lat. 4 p. 

Botany, 108, 142, 152; Lismore 225, 240, 241. 

This is the full-grown form of Track. Volzii, and a very distinct 
type; the colour is generally a clear yellow. 
Var. intermedia, n.var. (PI. ii., f.3). 

Lorica in ambitu ut in var. australi sed angustior, collo autem 
ad formam typicam potius pertinente. 

Long. 34; lat. f ronte 11, postice 15; coll. alt. 3, lat. 3 /i. 

Botany 142. Cum forma typica. 

I had var. australis down as a separate type (it is much more 
common than the other two forms) when I came across Tr. Volzii 
and this variation, both in the same gathering, showing unmis- 
takably the connection of all three. Var. intermedia has the 
thin outer primordial membrane of the lorica stretched between 
the shoulder and the tip of the neck as in Tr. Volzii, type. 

Var. ctlindracea, n.var. (PI. ii., f.21). 

Lorica modice cylindracea, lateribus parallelis; a tergo late- 
rotundata; a fronte conica, lateribus ad collum convergentibus; 
collo recto valido, annulo basali ornato, instructa; membrana 
levis. 

Long. 34-38, lat. 16; coll. alt. 4-5, lat. 4 ft. 

Centennial Park 133; Botany 152. 

This form has not, so far, been noted at Lismore, but it is 
almost certain to turn up eventually. It lies between var. inter- 
media and var. australis. The latter is broader and more ovate. 

Trachelomonas EUCHLORA(Ehr.) Lemm., forma. (PI. hi., f.l). 
Lorica ovalis vel oblonga, semper autem minus rectangularis 
quam forma typica. v 

Long. 29-30, lat. 19-20; coll. alt. 5, lat. 4 p. 
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Lismore 236, 237, 242, 245. 

Syn., Lagenella euchlora Ehr., Trachelomonas lagenella Stein, 
Chonemonas Schrankii var. glabra Perty. The name lagenella 
is not admissible, having been used in a generic sense both by 
Ehrenberg and by Schmarda. Our forms are more rounded, less 
rectangular, than Stein's type,(Naturg. 
d. Flagell., H.i., T. xxii., f. 14-1 6) which 
works out at 30 x 17 n over all. The 
characteristic curved neck is still pre- 
sent, however. This form is rather \ / n\ 
local, apparently, as I have not ob- ^— ^ 
served it in any of the many rich Fig. 4.- TV. eucWom( Ehr. 
_ . . \ i i -« , Lemm.,x 660, after Stem, 
gatherings from the suburbs of Sydney, 

but it is found sparsely distributed round Lismore, and is even 
frequent in Nos. 236 and 245. TV. similis Stokes, Proc. Am. 
Phil. Soc, 1 890, p.76, f.l 2, should be arranged here as Tr. euchlora 
var. similis (Stokes) mihi. 

Var. minor, n.var. (PL ii., f.4, 5). 
Lorica levis, late-oblonga psene quad rata, angulis late-rot und a tis; 
a tergo interdum rotundata levissime attenuata ; collo recto 
quadra to valido, ad basin annulo incrassato ornato. 
Long. 18-23, lat. 15-18; coll. alt. 2-4, lat. 2-4 u. 
Botany 142, 151, 152; Can ley Yale 1 10; Lismore, 225, 238, 241, 
242, 245. 

Trachelomonas ampullula, n.sp. (Pl.ii., f.6). 

Lorica levis, subhexagona, medio lateribus paene parallelis, 
extremis conica; collo quadrato recto, plerumque sine annulo 
basali, instructa. 

Long. 24-30, lat. 10-16; coll. alt. 2-4, lat. 3 p. 

Canley Vale 110; Guildford 114; Botany 142; Parramatta 165, 
166; Lismore 236, 237, 238. 

A very distinct species with little or no variation in form or 

markings; some specimens are a little more markedly hexagonal 

ers, the sides more angular. The posterior end also is 

ally somewhat mammillate. It is the only form of Tra- 
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chelomonas that swims backwards, with the orifice and flagellum 
behind. 

Var. major, n.var. (PL ii., f.7). 

Lorica major, formse typicae similis, postice levissime retusa, 
mammillata; collo quadrato recto valido, plerumque annulo basali 
instructo. 

Long. 34-41, lat. 15-18; coll. alt. 4*5, lat. 4 /*. 

Botany 145; Lismore 263, 238, 241. 

This larger form is rare round Sydney, but frequent in the 
neighbourhood of Lismore. 

Trachelomonas conica, n.sp. (PL ii., f.8, 9). 

Lorica conica levis; parte anteriore subrectangulari, lateribus 
parallelis, angulis late-rotundatis; parte posteriore conica, lateri- 
bus levissime arcuatis, a tergo obtuse-rot undatis; collo nullo aut 
humillimo. 

Long. 24-26, lat. 12-14; lat. oris 2-4; coll. alt. 1 /i. 

Auburn 56; Botanic Gardens 3, 158; Guildford 146; Lismore 
225, 238. 

Always very uncommon in gatherings, though widely dis- 
tributed; generally without a neck. 

Var. granulata, n.var. (PL ii., f.10). 

Paullo major, minute granulata. Long, 36, lat. 12 ft. 

Auburn 56. Cum forma typica. 
Var. Richmondle, n.var. (PL ii., f.ll). 

Lorica subelliptica angusta; polo anteriore late-rotundata, 
posteriore conica acuminata; spinis obtusis brevissimis (paene 
granulis) ubique ornata; collo nullo. 

Long. 34, lat. 1 4; lat. oris 4 ft. 

Lismore 225. A river-form. 

Var. ovata, n.var. (PL ii., f. 12). 

Lorica anguste-ovata, lateribus arcuatis; f ronte late-rotundata, 
a tergo acuminata; ubique spinis brevissimis sparse ornata; collo 
humillimo. 

Long. 37, lat. 18; coll. alt. I, lat. 6; spin. long, ad l£/x. 

Lismore 236. 
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18 THE GENUS TRACUBLOMONAS, 

Var. caudata, n.var. (PI. ii., f.13, 14). 

Lorica in&qualiter elliptica, interdum extremum versus paullo 
latior, a tergo in caudam brevissimam truncatam protracta; collo 
nullo, ore la to; membrana spinis minutis sparsis ornata. 

Long. 38-42, lat. 18-20/1. 

Lismore 236, 241. 

Trachelohonas clavata, n.sp. (PL ii., f. 15). 

Lorica lageniformis, clavata, levis; parte anteriore conica, in 
collo longo recto ore everso products; parte posteriore subrect- 
angulari, ad basin truncatam levissime at ten u ata, lateribus fere 
rectis. 

Long. 54, lat. 20; coll. alt. c. 10, lat. 4 p. 

Botanic Gardens 3. 

A very rare form; the specimen observed bad a very tenuous 
membrane absolutely hyaline. 

Var. subarmata, n.var. (PL ii., f. 16). 

Lorica ut in forma typica sed luteo-fusca et scrobiculata; polo 
posteriore spinis minutis paucis instructa. 

Long. 60, lat. 26; coll. alt. 10, lat. 6 fi. 

Botanic Gardens 137. 

Trachelohonas cactacea, n.sp. (PI. ii., f.17). 

Lorica ovalis fronte autem quam levissime attenuate, granulis 
minutis sparse ornata, collo humillimo. 

Long. 38, lat. 23; coll. lat. 6 /a. 

Botanic Gardens 150. 

A very rare form, only once noted. There might possibly be 
some connection between it and Track, bulla var. regularis Lemm., 
Dr Volz gess. Alg., T. xi., f.6, but the latter is hardly rightly 
placed as a variation of Track, bulla Stein. 

Trachelomonas granulosa, n.sp. (PI. ii., f.18). 

Lorica ovalis, interdum plus minusve acuminata, granulis min- 
utis dense obtecta; collo humillimo aut nullo. 

Long. 17-26, lat. 13-22 ft. 

Guildford 146; Centennial Park 133; Canley Vale 110; Fair- 
field 143; Botanic Gardens 150; Auburn 135, 139, 148; Botany 
142, 145, 151, 152; Lismore 240, 242. 
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Common and widespread. The puneta-granules are minute, 
and merely give the edge a sandy appearance. It is possible that 
the forms of this species, which are generally oval and more 
rarely subglobose, should be arranged as granulate variations of 
Track, intermedia Dangeard. There is nothing specifically char- 
acteristic in the condition of the membrane; smooth, punctate, 
and granulate are merely three degrees of development due to 
the age of the infusorian, and probably also to the stagnation of 
its habitat. Each of them may (and often does) occur in unmis- 
takable forms of the same species, e.g., Tr. volvocina, Tr. pul- 
cherrima, Tr. conica. 

Var. subglobosa, n.var. (PL ii., f.19). 

Lorica subglobosa. Long. 19-28, lat. 17-26 /a. 

Botany 142, 151; Lismore 236, 245. 
Var. oblonga, n.var. (PI. ii., f.20). 

Lorica late-oblonga sed non quad rata. Long. 24, lat. 20 /x. 

Guildford 114. 

Tkaghblomonas AU8TBALI8, n.sp. (PI. iii., f.2). 

Lorica cylindracea, lateribus parallel is, polis late-rotundatis; 
vulgo collo nullo; minute dense gran u lata; candore carnoso. 

Long. 24-30, lat. 14-18; lat. oris 4 /a. 

Botanic Gardens 150; Canley Vale 110; Guildford 70, 146; 
Fairfield 79; Botany 142, 145, 151, 152; Lismore 238, 240. 

This form has the same minute granulation as Tr. granulosa, 
but its cylindrical shape makes it very distinct. It differs also 
in colour, being generally pale biscuit-colour or buff, whereas Tr. 
granulosa is generally deep yellow, reddish-yellow, or dark red. 
Var. obesa, n.var. (PI. iii., f.3). 

Lorica pro forma typica latior, minus cylindracea, lateribus 
modice arcuatis nee planis. 

Long. 28-34, lat. 20-25; lat. oris 4 p. 

Botanic Gardens 1 50; Parramatta Park 96; Fairfield 79; Botany 
151; Lismore 236, 237. 

Broader and less cylindrical than the type, with slightly arched 
sides. Its finer granulation alone distinguishes it from Track, 
hiepida var. granulata. 
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Var. SPLBNDiDA, n.var. (PI. iii., f.4). 

Lorica dimidio prae forma typica longior, strictius cylindracea; 
polis magis truncatis. 

Long. 45, lat. 20 /a. Botany 37. 
Var. arcuata, n.var. (PI. iii., f.5). 

Lorica oblonga nee cylindracea ; lateribus arcuatis nee de- 
planatis; polis late-rotundatis. 

Long. 20-27, lat. 14-17 /a. 

Botany 151; Lismore 236, 238. 
Var. conica, n.var. (PI. iii., f.6). 

Lorica a tergo paullo conica. Long. 30, lat. 1 8 ft. 

Guildford 146; Lismore 237. 

Var. subdenticulata, n.var. (PI. iii., f.7). 

Lorica modica cylindracea, major quam forma typica; granulis 
minutis acuminatis (psene denticulis) sparse ornata. 

Long. 36, lat. 22 fi. 

Lismore 240. Cum forma typica. 

It is doubtful whether this form should be placed under Tr. 
australis or Tr. hispida, forms of the latter being granulate. Of 
the two, only Tr. australis accompanied it in No. 240, so I have 
arranged it under that species. 

Trachelomonas HisPiDA(Perty) Stein. (PI. iii., f.8). 

Long. 26-29, lat. 19 /a, sine spinis. 

Lismore 238. 

According to Stein, I.e., T. xxii., f.20 34, the type is oval or 
oblong, and covered with sharp-pointed spines. Such a form is 
extremely rare in our waters; I find it only in No.238, and 
sparsely distributed even there. The dimensions, however, 
agree exactly with those of Stein, whose figures work out at 
29 x 20, 26 x 20, 26 x 1 7, 27 x 19 /a, (fee. Tr. crenatocollis Maskell, 
(Trans. New Zealand Inst., Vol.19, n.s., 1886, PI. iii., f.3) is an 
oval form of Tr. hispida, with square, straight neck crenate at 
the end, corresponding to Stein's figs. 21, 24. Tr. piscatoris 
(Fisher) Stokes, Infus. U. S.,p.88, PI. i., f.25 (Lagwncula piscatoris 
Fisher, and Laguncula Kellicottiana Fisher, Proc. Amer. Micr. 
Soc., 1880) is the corresponding oblong form. If both are re- 
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tained, they should stand as Tr. hispida var. crenatocollis (Mas- 
kell), and Tr. hispida var. piscatoris (Fisher), respectively; the 
latter has priority. I have not found either here yet. 

Var. australica, n.var. (PL iii., f.9). 

Lorica ovalis veloblonga, collonullo, spinis obtusis bacillaribus 
dense obtecta. 

Long. 32, lat. 22 fi; dimensiones etiam var. granulate, infra. 

Guildford 45, 76. 

A form of Tr. hispid* a little larger than the type and char- 
acterised by. short, blunt, bacillar spines set, as usual in this 
species, very close together, and showing at the edge (as Maskell 
observes of Tr. crenatocollis) "a continuous border of points." 
This would be the Australian type of the species, were it not so 
rarely found; as it is, that honour falls to the succeeding variety, 
of which var. australica is the fully developed spinous form. 

Var. granulata, n.var. (PL iii., f.ll, 12). 

Lorica crasse denseque granulata nee spinosa; collo nullo. 

Long. 27-42, lat. 17-35 /*. 

Botany 142, 145; Guildford 45, 77, 114; Centennial Park 133; 
Casino 189; Lismore 236, 237, 238, 241, 242, 245. 

The prevailing type in this country; it is a form of var. aus- 
tralica in which the granules have not developed into the usual 
bacillar spines of that variety. Intermediate states exist, and, 
even in granular forms, the polar granules are very often pro- 
duced as very short spines. The dimensions most commonly 
observed are, long. 30-34, lat. 20-24 /x. In shape, the lorica is 
oblong or oval-oblong, more rarely distinctly oval, dark brownish- 
yellow in colour. 

Var. rectangularis Br. Schroder. (PL iii., f.10). 

Lorica rectangularis, lateribus planis, apicibus truncatis vel 
rotund ato-tru neat is, angulis rotundatis, spinis rel granulis dense 
ornata. 

Long. 31-36, lat. 18 20 /a. 

Botany 37, 142; Centennial Park 133; Lismore 238. 

Cf. Stein, I.e., T. xxii., f.34; Schrdder, Fischereiv. z. Trachen- 
berg, T. ii., f.8. This form is closely connected with var. aus- 
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tralica and var. granulata. It is found here sometimes with 
short, blunt, bacillar spines as in the former, or coarsely granu- 
late as in the latter. Even in Stein's figure the spines are notice- 
ably blunter and more bacillar in shape than those of the typical 
form. Stein's figure works out at 38 x 16, Schroder's at 48 x 21, 
without spines. The spines in all these forms, as far as my 
observations go, are never over 2 fi long. 

Trachelomonas bacillifera, n.sp. (PI. hi., f. 13). 

Lorica subglobosa, spinis obtusis bacillaribus dense obtecta; 
collo nullo; colore plerumque obscuro. 

Long. 35-40, lat. 32-38, sine spinis; sp. long, ad 2 /x. 

Auburn 68; Guildford 114; Botanic Gardens 150; Centennial 
Park 133. 

The spines in all forms of this species are of the same character 
as those in TV. hispida var. australica, supra. The type-form is 
almost spherical, and almost always very dark in colour, gener- 
ally dark red or dark reddish-orange. 

Var. ovalis, n.var. (PI. iii., f.14). 
Lorica late ovalis, spinis ut in forma typica. 
Long. 38-42, lat. 32-34, sine spinis; sp. long, ad 2 /i. 
Auburn 68; Guildford 114; Canley Vale 110; Lismore254. 

Var. minima, n.var. (PI. iii., f. 15, 16). 

Lorica subglobosa, oblonga vel ovalis, sed minor; spinis ut in 
forma typica. 

Long. 22-28, lat. 18-26, sine spinis; sp. long, ad 2/x. 

Auburn 148; Coogee 4; Botany 151, 152; Lismore 237, 238, 
242, 245. 

Trachelomonas Sydneyensis, n.sp. (PI. iv., f.15, 16). 

Lorica elliptica, lateribus interdum quam levissime deplanatis, 
polis rotundatis; collo humillimo crenato vel spicato semper in- 
structs; spinis acutis brevibus, vel denticulis (regione equatoriali 
plerumque denticulis) sparse ornata ; colore vulgo carnoso vel 
dilute flavescente. 
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Long., collo incl., 32-45, lat 22-26, s. sp.; sp. long, ad 4 /*, vulgo 
2 ft; coll. alt. 1-3, lat. 6-1 Op.. 

Auburn 57, 119, 140, 148, 149, 163; Guildford 45, 114, 146; 
Botany 92, 145; Canley Vale 110; Centennial Park 133; Botanic 
Gardens 137; Lismore 225, 241, 245, 254. 

Common and widespread; quite distinct from Tr. hispida, and 
easily distinguished from it under the microscope. The lorica is 
elliptic or long-oval, sometimes slightly flattened at the sides, 
whereas Tr. hispida (here at any rate) is nearly always oblong or 
oval-oblong. Its colour is characteristic also, being generally a 
pale straw-colour, the membrane thin and transparent. Tr. 
hispida is nearly always dark yellow or red, the membrane in- 
crassate. The spines in Tr. Sydneyensis are sharp-pointed but 
very sparsely distributed, so that they do not show at the margin 
the "continuous border of spines" characteristic of Tr. hispida. 
Moreover, the spines, as a rule (almost invariably), are nothing 
more than mere denticulations not above 2 p long, and reduced 
towards the centre; out of 20 records, I have only one with 
longer spines. The neck is a low band, broader above, with a 
crenate or spicate margin, and is nearly always present; in Tr. 
hispida, it is consistently wanting; I have only one record in 28 
of a collar (2 x 5/x) in that species. The spines are occasionally 
bacillar in character, in which case the denticulations are repre- 
sented by minute granules. 

Var. oblong a, n.var. (PI. iv., f.17). 

Lorica oblonga ubique rotundata, cetera ut in forma typica. 

Long. 46-48, lat. 34-36 /*, sine spinis. 

Botany 151; Kyogle 218, 219. 

Var. minima, n.var. (PI. iv., f.18). 
Lorica minor, late-ovalis vel subglobosa, cetera ut in forma 
typica. 

Long. 26-28, lat. 21-24, sine spinis; coll. lat. 4/x. 
Auburn 135, 140; Botany 151. 

Var. obesa, n.var. (PL iv., f.19). 
Lorica exacte late-ovalis, prae longitudine latior quam in f. 
typica, fronte et a tergo spinis minutis acutis sparsis vestita, in 
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medio spinis ad denticulos reductis; collo humillimo ore dentato; 
mem bran a translucente dilute luteola. 

Long. 36, lat. 20-26; coll. alt. 2, lat. 7; spin. long, ad 2/l 

Guildford 45; Lismore 245. 

A broader oval than the type, with minute spines sparsely 
distributed at each end, but reduced to denticulations, or entirely 
wanting, towards the middle. Found in quantity in rainwater 
pools on grass-land; interspersed were many specimens entirely 
smooth. 

Thachelomonas armata (Ehr.) Stein. 

Chi. corpore ovato subgloboso, utrinque rotundato, fusco, ubique 
setis brevibus hispido, corona apiculorum postice nigra. 

The above is Ehrenberg's description of his ChcetotypMa armata; 
it indicates a broadly ovate lorica covered with short spines, and 
with a ring of short, somewhat stouter spines behind. Such a 
form, I have never seen, the nearest to it being var. longiipina, 
infra, which differs from Ehrenberg's description only in the 
great length of the posterior spines. 

Var. glabra, n.var. (Pl.iii., £.17). 

Lorica oblonga vel ovale-oblonga, perfecte glabra interdum 
punctata, a tergo corona spinarum validarum ornata, inter 
coronam interdum paucis spinis minutis. 

Long. corp. 34-46, lat. 28-34; spin. c. 10-16, long. 2-8 /a. 

Botany 151; Guildford 114; Parramatta 96, 165, 166; Lismore 
241,242. 

This is Stein's, T. xxii., f.37. Upon f.38, Leinmermann has 
founded TV. armata var. Steinii Lemm., which is smooth, hat 
with small scattered spines at the anterior end, besides the pos- 
terior ring of larger awns. Cf. Dr. Volz gess. siissw. Alg. p.165, 
where he gives the size as 29 /x long and 22 /x. broad. This is 
somewhat smaller than any I have noted. Stein's figures measure 
37 x 27 p without spines, corresponding almost exactly to the 
smallest sizes here. Australian forms are invariably smooth or 
granulate; excepting the very rare var. longispina described 
below, I have never seen a specimen that could be described as 
hispid. 
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Var. granulata, ii.var. (PL iii., f.18). 

Lorica crasse denseque granulata, spinis posterioribus plerumque 
par vis. 

Long. corp. 38-44, lat. 30-34; spin. c. 9-14, long, ad 5/t. 

Guildford 114; Fairfield 143; Parramatta 165, 166; Lismore 242. 

Very often found in company with var. glabra. The forms of 
Tr. armata are all of large size; the dimensions of all its varia- 
tions are about the same, viz., 40-46 p long and 30-35 p broad, 
with occasional specimens as low as 34 x 28 /x. and as high as 
50 x 36 /a; the most common length, without spines, is 40 /*. 
Var. 8PA.R8IGRAN08A, n.var. (PL iii., f.19). 

Lorica ut in f. typica, sed gran ul is vel spinis obtusis brevissi- 
rnis sparsissime (polos versus densius) ornata, granulorum vice 
interdum denticulis. 

Long, corp 40-50, lat. 30-36; spin. c. 6, long, ad 6 /a. 

Canley Yale 110; Guildford 114; Botanic Gardens 150; Lismore 
236. 

In this form, the short spines are merely elongated granules. 
Fairly dense at the poles, especially the anterior one, they become 
very scattered towards the equator, where they are reduced to 
granules. 

Var. longispina, n.var. (PL iv., f.20). 

Lorica ovata subglobosa, postice latior, ubique rotundata ; 
spinis valid is acutis brevibus ubique vestita, a tergo spinis gra- 
cilioribus; aculeis posterioribus magnis curvatis plerumque 4-6 
instructs. 

Long. corp. 43-44, lat. 32-34; spin. long. 5-6; acul. post. 4-10, 
long, ad 24 /a. 

Botany 37; Botanic Gardens 137, 150. 
Var. duplex, n.var. (PL iii., f.20). 

Lorica ovato-oblonga, postice paullo latior, crasse sparseque 
granulata, polum anteriorem versus glabra; fronte et a tergo 
corona spinulorum ornata, spinis anterioribus rectis obtusis 
bacillaribus circa 12, posterioribus longioribus acutis recurvatis 
circa 10, ad os dentibus 4; colore fusco. 

lx)ng. corp. 46, lat. max. 35; spin, anter. long. 8/t, poster. 12 p. 

Lismore 240. 
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Trachklomonas Lismorensis, n.sp. (Fig.5). 

Lorica a vertice visa circularis, spinis radian tibus sparse ornata, 
ore minuto spinis minutis paucis circumcincto. A latere sub- 
globosa, depressa, anteriore subplana, posteriore rotundata, spinis 
sparsis radian tibus, plerumque spinorum longiorum serie equa- 
toriali singula. Colore atro luteofulvo. 

Diam. corp. 20; spin. long, ad 4, oris diam. 2 fi. 

Lismore 225. 




Fig.5. — Trcuhelomonaa Lismorensis. Fig. 6. — Var. mirabilis. 
Fig.7.-Var. bistriata. All x 1000. 

Var. mirabilis, n.var. (Fig.6). 
Lorica vertice visa spinis validis circa 10 regularius ordinate, 
spinarum parte externa achroa. Cetera ut in f. typica. 
Diam. corp. 26, spin. long, ad 6 /1. 
Lismore 241. 




1 



Digitized by 



Google 



J 



BT O. I. PLAYFAIR. 27 

I have not seen this forth in side-view, so cannot determine 
whether it inclines to the type or to the next variation. It is a 
little larger than usual, the spines stouter and more regular; the 
inner third of the spines is the colour of the lorica, the outer 
part is colourless. 

Var. biseriata, n.var. (Fig.7). 

Lorica depresso-ovalis, ubique rotundata, spinis minutis sparse 
ornata, spinarum longiorum seriebus binis utrinque ad medium 
circumcincta. 

Diam. corp. 20; sp. long, ad 6 /x. 

Lismore 241. 

In this species, the type seems to be a form of Tr. volvocina 
which has developed the posterior spines of Tr. armata. This 
variation reproduces the anterior and posterior series of Tr. 
armata var. duplex. The two rows of spines are, of course, close 
together, and this is evidence of the fact that the growth of the 
lorica takes place mainly in the equatorial region. 

Var. inermis, n.var. (PL hi., f.21). 

Lorica ut in forma typica sed spinis nullis. 

Alt. circa 14-18, lat. 17-22 (rarissime 34) /*. 

Auburn 139, 140; Botany 142, 151; Lismore 236, 237, 241. 

I found this form in my Sydney gatherings (notably Auburn 
140, in which it occurs plentifully) before I discovered the mature 
form at Lismore. The latter is very rare, even where it is to be 
observed at all. Var. inermis is very liable to be overlooked in 
gatherings. Resting, as it does, always on one end, it appears 
circular from above, and may be mistaken for Tr. volvocina, in 
company with which it is often found. 

Var. oblong a, n.var. (PI. iii., f.22). 

Lorica ut in var. biseriata, sed spinis nullis. 

Diam., vertice visa, 12; alt., a latere, 8/t. 

Guildford 70. Very rare. 

A smooth form of var. biseriata. Although I have seen no 
intermediate forms, yet there is such a close agreement in the 
side-view of all these forms, that I must consider them variations 
of the same species. 
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Trachklomonas vkrrucosa Stokes. (PL iv., f.l). 

Lorica globosa, minutis papillis achrois sparse ornata; collo 
nullo. 

Diam. 18 p. Lismore 225; very rare. 

Cf. Stokes, Inf us. U. S., p.88. He gives diam. 24 fi. It should, 
perhaps, be arranged as a variation of Tr. volvocina, but I have 
seen only one specimen. 

Trachklomonas scabra, n.sp. (PI. iv., f.2, 3). 

Lorica oval is equaliter rotundata vel postice acuminata; collo 
lato brevissimo; membrana scabra non autem ordine granulata. 

Long. 29-33, lat. 20; coll. alt. 2-4, lat. 4-5 p. 

Lismore 238, 242. 

This species is very distinct; all its forms are easily recognised 
by the characteristic membrane. The surface is rough all over, 
not with granules but with minute protuberances irregularly 
disposed. The colour is generally pale yellow. 

Var. longicolli8, n.var. (PI. iv., f.4-6). 

Lorica et membrana ut in forma typica, collo autem longissimo, 
recto vel obliquo vel curvato, interdum ore everso. 

Long. 29-33, lat. 19; coll. alt. 6-7, lat. 3-5, lat. oris 6 p. 

Lismore 238. 

Var. ovata, n.var. (PI. iv., f.7, 8). 

Lorica ovata, anteriore ovalis, posteriore acuminata, extremo 
producta conica; collo quadrato vel brevissimo. 

Long. 34-46, lat. 20-22; coll. alt. 2-6, lat. 5-6; caud. long. 4-6, 
lat. 3-4/*. 

Lismore 237, 238, 241. 

Var. scrobiculata, n.var. (PI. iv., f.9). 

Lorica ut in var. ovata, glabra autem et crasse scrobiculata 
paene reticulata; collum interdum annulo basali instructum. 

Long. 36-42, lat. 20-22; coll. alt. 3-4, lat. 4-6; caud. long. 2-5/*. 

Lismore 236. 

The outline in this form is smooth, showing that the surface 
is level, but the membrane itself is so perforated with wide scro- 
biculse as to be almost reticulated. 
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Var. elliptica, n.var. (PI. iv., f.10). 

Lorica elliptica, a tergo acuminata; collo brevissimo plerumque 
obliquo; membrana scabra. 

Long. 31, lat. 16; coll. alt. 2, lat. 7 /i. 
Lismore 242. 

Var. cordata, n.var. (PI. iv., f. 11). 

Lorica cordata, a tergo acuminata; collo brevissimo recto. 
Long. 21, lat. 18; coll. alt. 2, lat. 3-4 p. 
Lismore 242. 

Var. PYGMiEA, n.var. (PI. iv., 121). 

Lorica ovalis, a tergo in caudam brevissimam truncatam pro. 
ducta; collo lato humillimo; membrana ineequaliter scabra. 
Long. 34-35, lat. 18-20; coll. alt. 2-3, lat. 9-10 /a. 
Wyrallah, mere on grass-land. 

Trachklomonas kurybtoma Stein, forma. (PL iv., f.12). 

Lorica quam in f. typica magis rotundata, a tergo minus 
acuminata; collo paullo breviore, emarginato haud sulcato; mem- 
brana subtilissimeet oblique striata, striis 
interdum undulatis; colore dilute fusco. 

Long. 26, lat. 19; coll. alt. 1, lat. 9/i. 

Lismore 244. 

Cf Stein, Naturg. d. Flag., H. 1, PI. 
xxii., f.35, whose figure measures 31 x 21. 

The form found here has a shorter neck, ... D _ 

. M . Fig. 8. — Tr. turyiUoma 
not sulcate, and with emarginate edge, stein, x 650, after 8t*in. 
the mouth not quite so wide. The lorica 

is pale brown, sometimes with a purple tinge, and is finely and 
faintly striate obliquely downwards from right to left, not vice 
vertd, as in Euglena and Lepocinclis. The striae are lines of 
partly coalesced scrobiculce. 

Var. PRODuerA, nom.nov. (PI. iv., f.13). 

Forma a tergo producta, conica, acuminata. Cf Stein, I.e., f.36. 
Long. 27, lat. 18; coll. alt. 1, lat. 6 /x. 
Lismore 244, cum priori. 
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Var. Klkbsii mihi. (PI. iv., f.14). 

Lorica ovata, a fronte rotundata, a tergo mod ice acuminata, 
oblique striata; collo nullo. 

Long. 24-26, lat. 18; lat. oris 6 /a. 

Li8more 244, cum prioribus duabus; 245. 

Syn. Tr. reticulata Klebs, Organiz.ein.Flag., 1885, e/! Dangeard, 
Les Eugl&aiens, p. 137, f.43. The name reticulata is unsuitable, 
as probably the type is reticulate also. Stokes' Tr. obovato, New 
Frw. Infus., Amer. Philosoph. Soc., 1890, p.76, f.13, is also 
almost certainly a form of this species; if it is really hispid, it 
might stand as var. Stobisii mihi, the type being just as much 
obovate. It is possible, however, that it is the same as Tr. 
reticulata Klebs, and the hispid appearance due to pores running 
through the walls of the lorica. The inner margin of the mem- 
brane is often very distinct, while the outer edge is extremely 
vague; the pores then show as fine granules or setae upon what 
appears to be the surface. 

Trachelomonas caudata var. australica, n.var. (PI. v., f.1,2). 

Lorica ut in forma typica, corpore autem breviore, spinis nullis. 
mem bran a aspera. 

Long. 62-96, lat. 18; coll. long. 1 4-20, 
lat. 5; caud. long. 18-30, lat. max. 4-6 /x. 

Lismore 238. Wyrallah, mere on 
grass-land. 

This is the nearest I have seen to 
Stein's Tr. caudata, I.e., PI. xxii., f.39, 
40. It has an entirely different sur- 
face, lacking the spines, and the body 
is shorter in proportion to the total 
length. Stein's f.40 agrees perfectly 
in general dimensions, working out 
at long. 64 (neck 9, body 41, tail 14), 
lat. 18^/x. The slender form of the 
same breadth was found at Wyrallah, alive. 
T*rachelomona8. 





Fig.9. — 7V. caudata (Ehr.) 
Stein, x 660, after Steiu. 



It is a genuine 
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Fig. 10. 
Tr. acuminata 



Traghklomonas acuminata var. amphora, n.var. (PL v., f.3). 

Lorica, ut in forma typica, corpora inferne 
latissimo sed lateribus late-rot undatis nee angu~ 
latis, ad collum sensim convergentibus. 

Long. 46, lat. 28 ; coll. alt. 8, lat. 6 ; caud. 
long. 6/i. 

Parramatta 136. 

Like the type, Tr. acuminata (Schmarda) 

Stein, I.e., f.43, this form is smooth and broadest 

below, but it is regularly rounded at the sides, 

not angular. Also it shows the square neck 

with everted rim which is characteristic of these 

tailed varieties of Trachelomonas. Schmarda's 

form has an obliquely sliced-off neck. The figure (S ^ ar r ( ! a) f ' ein ' 
. ^ . J w „ „ rt 8 x 660, after Stem, 

given by Stein measures 55 x 32 /i. 

.Traghklomonas urckolata Stokes, forma, (PL v., f .4), 

Forma longior, corpore inferne mod ice attenuate; 
collo paullo oblique truncato; cauda paullulo ob- 
lique protracta. 

Long. 54, lat. 20; coll. alt. 8, lat. 4; caud. long. 
15 fi. 

Farramatta 136. 

Cf. Stokes, Frw. Infus. U. S., p.89, PL i.,f. 26. 
This is merely an irregular (probably growing) 
form of the type. The latter has an oblong body, 
not tapering to either end, with somewhat flattened 
sides. Size 44 x 20, Stokes. 




Fig. 11. 
Tr. urceolata 

Stokes, 
after Stokes. 



Var. ovalis, n.var. (PL v., f.5, 6). 

Forma corpore ovali nee oblongo, lateribus rotundatis nee 
deplanatis; collo breviore, ore modice everso; cauda brevi inter- 
dum brevissima. 

Long. 34-37, lat. 22; coll. alt. 4-6, lat. 6; caud. long, ad 6 /i. 

Parramatta 136, 165, 166. 

The tail in this form is only about one-third the usual length, 
and is sometimes reduced to a mere broad, triangular projection. 
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Var. Gibardiana, n.var. (PI. v., f.7, 8). 

Lorica corpore a latere subhexagono, a vertice circulari; lateri- 
bus objectis parallel is, planis vel interdum levissime retusis; collo 
modo brevi, ore obliquo, modo longo recto truncato, ore minute 
denticulate Metnbrana aspera. 

Long. 38-57, lat. 22-26; coll. alt. 4-6, lat, 6-8; caud. long. 16 p. 

Lismore 242. 

There is some doubt whether this form should be placed under 
7V. ureeolata, as it comes from a different part of the country, 
and the membrane is distinct. The latter is irregularly and 
minutely rough, due probably to depressed scrobiculations, as in 
Tr. scabra, supra. Obtained from swampy ground at the foot of 
Girard's Hill. 

Trachelomokas elkgantissima (G. S. West) mibi. 

Syn. Dinobryon elegantissimum G. 8.. West, Yan Yean Res., 
p.82, fig. 1 OK; Track eaudata var. elegantissima Playf., Sydney 
Water Supply, p.546. 

From the figure of Tr. eaudata given by Stein 
in his Naturgeschichte der Flagellaten, a copy of 
which has lately come into my hands, it appears 
that there are too many points of difference for 
this form to be conveniently arranged as a varia- 
tion of Tr. eaudata (Ehr.) Stein. I have made it, 
therefore, a separate type. West's dimensions 
are :— Long, (sine stip.) 34; long. stip. 28; lat. max. 
13, lat. coll. 4, lat. oacul. 7-5 /*. 

Var. ovata, nom.nov. (PI. v., f .9). 

Minor quam forma typica, corpore ovato, superne rotundato, 
inferne acuminato lateribus paene planis ad stipitem convergenti- 
bus; collo quadra to, lateribus parallelis, ore everso. 

Long. 38, lat. 9 p. 

Sydney Water screenings. 

Syn. Track, eaudata var. elegantissima Playf., I.e., P1.57, f.11. 
The Victorian form, which I have not yet noted here, is some- 
what different in shape from mine; I am, therefore, describing 
the latter as a variation. 
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TRACHELOMONAS NAPIF0HMI8, n.Sp. (PI. V., f.10). 

Lorica corpore ovato, fronte rotundato, a tergo acuminato 
lateribus modice arcuatis; stipite nullo 8ed Cauda brevi instructa; 
collo quadrato, lateribus parallel is, ore e verso. Primum cauda 
extrema affixa, deinde exsoluta. 
Long. 34, lat. 18; coll. alt. 8, lat. 6; caud. long. 6 /a. 
Parramatta 136. 

All these tailed varieties are plankton-forms. 2'r. napiformis 
and all others in sample No. 136, were obtained from a body of 
freshwater in Parramatta Park, by passing several gallons of 
water through filter-paper. Many specimens of this form were 
noted firmly fixed by the point of the tail, others were swimming 
free. Syn., TV. caudata, these Proceedings, 1913, PI. 57, f.10. 
Forma. 
Forma lateribus ad caudam convergentibus paene planis; cauda 
brevi8siraa, triangulari ; collo oblique truncato nee ore everso; 
colore paene hyalina. 
Long. 36, lat. 22; coll. alt. 4, lat. 7 fi. 
Botany 151. 

Var. blboans, n.var. (PI. v., f.ll). 
'Major quam f. typica, corpore ovato superne valde angulato, 
lateribus arcuatis, paullo supra caudam quam levissime angulatis, 
ad caudam convergentibus; collo quadrato lateribus modice 
retusis, ore everso valde producto; colore dilutissime fulva. 

Long. 60 (corp. 40), lat 30; coll. alt. 8, lat. 8, lat. oris. 16; caud. 
long. 12 yx. 
Duck Creek near Clyde 

Several specimens observed in a sample obtained by filtering a 
considerable volume of water. 

TRACHELOMONA8 8E88ILIS, n.Sp. (PL V., f.l*2). 

Lorica corpore late-ovato prene triangulari, superne latissimo, 
abhinc lateribus rapide ad basin convergentibus, inferne acute- 
rotundato, cauda nulla; collo longo recto, lateribus parallels, ore 
everso; colore dilutissime fulva; primum sessilis. 

Long. 26, lat. 20; coll. alt. 8, lat. 6/x. 

Parramatta 136. 
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Var. minima, n.var. (PL v., f.13). 

Forma minima nee ore e verso. 
Long. 9, lat. 5 p. 
Fairfield. 

Noted in a gathering squeezed out of Myriophyllum in Orphan 
School Creek. 

Var. klbgans, n.var. (PI. v., f. 1 4). 

fiorica corpore breviore quam in var. minima; collo autem 
longiore, ore everso valde producto; basi per papillam affix*. 
Iiong. 13, lat. 5^/t. 
Guildford 88. 

Trachelomonas triqubtra, n.sp. (PI. v., f.15). 

Lorica corpore superne exacte rectangulari latvribus rectis 
parallel is, inferne acuminata lateribus planis rapid e ad caudara 
convergentibus; collo recto brevi; cauda brevi; membrana tenui 
scrobiculata(l). Ix>rica a vertice triquetra. 

Long. 40, lat. 20 /x. 

Parramatta 136. 

Several of this shape seen alive among a great variety of other 
tailed forms (Parramatta 136). All these plankton-forms of 
Trachelomonas have thin transparent membranes, dull and rather 
irregular in texture (scrobiculate 1) and are all very pale-coloured, 
pale brown, biscuit or flesh-colour. 

TRACHELOMONA8 GIBBBR08A, n.Sp. (PL V., f.16-18). 

Lorica inflata rhomboidea, utrinque valde angulata, in medio 
latissiroa, lateribus superne ad collum inferne ad caudam rapide 
convergentibus, paene rectis: collo plerumque oblique truncate 
interdum ore everso; cauda acutissiina; membrana hyalina vel 
dilutissime fulva. 

Long. 32-56, lat. 16-30; coll. alt. 8, lat. 6-7; caud. long, ad 20 /*. 

Parramatta 136, 165, 166. Auburn 120. 

Almost all the tailed forms of Trachelomonas may be found 
now and again with obliquely truncate necks. 
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Var. rotundata, n.var. (PI. v., f.19). 

Lorica corpora utrinque inflato, depresso, lateribus sequaliter 
rotundatis; collo quadrato ore e verso; cauda obtusa subito e basi 
corporis oriente. 

Long. 28, lat. 17; coll. alt. 8, lat. 6; caud. long. 10, lat. max. 4 /a. 

Parramatta 136. 

Traohblomonas 8UBOLOB08A, n.sp. (PI. v., f.20, 21). 

Lorica imequaliter subglobosa, fronte leviter deplanata, inter- 
dum inferne levissime acuminata; collo lato humillimo; raem- 
brana interdum scrobiculata, dilutissime fulva. 

Long. 22-26, lat. 22; coll. alt. 2, lat. 6-8 fi. 

Parramatta 136; Duck Creek near Clyde. 

In spite of its obvious likeness to TV. oblonga var. australica, 
this " species " is biologically connected with the tailed forms 
described above, in company with which the two specimens 
figured were found. All these forms have a tendency to be 
slightly irregular in outline, and this may be noted here also. 
The membrane, too, is similar, and the acuminate character of 
the hinder end in Fig. 20 points in the same direction. 
List of Synonyms. 

Tr. reticulata Klebs., Organ, ein. Flag., p.320, 1881-85, = TV 
eurystoma var. Klebsii mihi. The name " reticulata " being un- 
suitable in a variation. 

TV. crenatooollis Maskell, Trans. N. Zeal. Inst., 1886, P1.3, f.3, 
= TV. hispida var. crenatocollis (Maskell) mihi ; cf. Stein, I.e., 
T.xxii., f.24; Dangeard, Les Eugleniens, p. 135, f.41A. 





>L<*.iy 



■Ko^H-. 





Fig.13.— TV. torta Stokes. Fig.14.— Tr. euchhra var. similis (Stokea) mihi. 
Fig. 15. — TV. iurystoma var. Stokesti mihi. Fig. 16.— Tr. hispida var. 
piacatoris (Fisher) mihi. All after Stokes. 
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Tr. torta Kellicott, in Stokes, Infus. U. S., p.87, Pl.l, f.24, 
1 888 ■■ Crumenula texta Duj., = Euglena viridis larval form, cf. 
Stein, T. xx., f.26. Stokes, in his figure, has put in the struefrom 
both sides of the test; there is only one set of striae, as shown by 
Stein. I have often found these empty tests in mixed gatherings. 

Tr. piscatoris (Fisher) Stokes, Journ. Trenton Nat. Hist. Soc., 
1886; Infus. U. S., p.88, Pl.l, f.25, 1888 {Laguncula piscatoris 
Fisher, Proc. Amer. Soc. Micr., 1 880), = Tr. hispida var. piscatoris 
(Fisher) mihi. 

Tr. cervicula Stokes, Proc. Amer. Phil. Soc., p.75, f.l 1, 1890,= 
Tr. volvocina var. cervicula (Stokes) mihi. 

Tr. similis Stokes, ibid., p.76, f. 1 2, = Tr. euchlora var. similis 
(Stokes) mihi. 

Tr. obovata Stokes, ibid., p.76. f.l 3 *= Tr. eurystoma var. Stokesii 
mihi. 1 he name "obovata" is unsuitable in the variation, as the 
type itself and var. Klebsii, supra, are both obovate. 

Tr. volvocina var. minuta Lemm., Bot. Central blatt, Bd. 76, 
p. 1 52, 1898. Size not known, has probably l>een included here 
with the type. 

Tr. lagenella Dangeard, Les Eugleniens, p 132, f.40, 1902 (not 
Ehrenberg nor Stein), = Tr. ovalis Playf., Biol. Richm. R., p. Ml, 
PI. viii., f.4; but cf. Tr. teres Maskell. The decided neck, gener- 
ally slanting, is characteristic of Tr. euchlora (lagenella). Such 
forms as depicted by Dangeard are just as likely to be smooth 
forms of Tr. hispida (Stein, T. xxii., f.23), or Tr. armata or Tr. 
teres Maskell, without a neck. It is best to keep such forms by 
themselves where possible. 

Forms not yet observed here. 

The exact types were not observed of Tr. euchlora (lagenetia) 
(Ehr.) Lemm., Tr. armata (Ehr.) Stein, Tr. caudata (Ehr.) Stein, 
Tr. acuminata (Schmarda) Stein, Tr. bulla Stein, Tr. eurysUm 
Stein, Tr. urceolata Stokes, Tr. Volzii Lemm., Tr. eUgantisrima 
(G. S. West) mihi, but only very similar forms. 

Tr. volvocina ft rugulosa (Stein) Klebs, = Tr. rugulosa Stein, 
/.c, f.l 2, 13. Cf. Dangeard, /.<:., p.128, f.39. A form of Tr. 
volvocina with minute ridges in slanting lines across the surface. 
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Dangeard's form is so entirely different from Stein's TV. rugulosa, 
that I propose to make it a distinct variety under the name of 
TV. volvodna var. Dangeardii, nom.no v. 

TV. volvodna y hyalina 
Klebs, Organ. ein.Flag.,p.319. 
The body of the animalcule is 
devoid of chlorophyll. 

Tr. hispida f$ cyliiidrica ' 
Klebs, lc; cf. Dangeard, I.e., ^j^jS y 

p.l35(no figure). This must 
be a smaller form of TV. Ats- Fig #17 _ 7V .volvodna P ntgnlosa{Stem) 
pida var. rectangnlaris Br. Klebs. a x 650, after 8tein ; fc, after 
Schroder, PlGner Berichte, Bd . Dangeard. 
v.,T.ii.,f.8; Stein, T.xxii., f.34. 

As Dangeard remarks that it is much smaller than the type, the 
dimensions of which are roughly 30 x 20 /t, it must be quite 
minute. 

TV. hispida var. subarmata Br. Schrdder, I.e., p. 49, T.l, f.7. A 
broadly oval form a little larger than the type, with longer spines 
at each end. Schroder's figure gives dimensions of 37 x 29 /i, 

TV. hispida var. punctata Lemm., von Dr. Volz ges. Siiss- 
wasseralg., p. 1 65, 1 904 ( no figure). Oval, closely and finely punc- 
tate, with a low, straight, truncate neck. 






M M u 1M ^.zo. 

Fig. 18.— TV. apinoaa Stokes, after Stokes. Fig. 19.— Tr. armata var. 
Steinii Lemm., x650, after Stein. Fig. 20. — TV. bulla var. regulariu* 
Lemm., x 1000, after Lem merman n. 

TV. bulla var. regularius Lemm., ibid., T.xi , f.6. Long elliptic, 
30 x 14 /*, with numerous, very short scattered spines, no neck 
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I doubt whether this form is best arranged under TV. bulla Stein. 
The characteristics of the latter are all wanting, viz., the ovate 
body, long neck, and smooth (or very slightly denticulate) mem- 
brane. TV. bulla itself, indeed, is of very doubtful validity, and 
were it not for the fact that its forms are generally smooth, it 
would probably before this have been arranged as a tail-less 
variant of TV. caudata. Lenimermann's form goes best under 
TV. spinosa Stokes, infra) note that in both forms, and in these 
two only, all the spines point backwards. 

TV. oblong a var. truncata Lemm., ibid., T. xi., f 7, 8; Reise n.d. 
Pacific, p.344, 1899. Lorica oblong, 12-13 /a long, 11 /i broad, 
truncate in front, squarely rounded below, with a short straight 
truncate neck, membrane smooth. 

TV. acanthostoma Stokes, Infus. U. 8., p.89, no fig., 1888; Proa 
Amer. Phil. Soc., 1 887. Lorica subspherical, brown, two or more 
irregular rows of short conical spines round the orifice, no neck, 
membrane punctate, length 36 ft. 

TV. spinosa Stokes, Proc. Amer. Phil. Soc., 1890, p.76, £14. 
Lorica oval, 1 J times as long as broad; ends equally and evenly 
rounded; spines slightly recurved, pointing backwards, longest 
posteriorly ; neck short, smooth, truncate, slightly narrowed 
above; length 42 /a. The recurved spines, pointing backwards, 
are characteristic of this type; cf . TV. bulla var. regularius Lemm , 
supra. 

Tr. teres Maskell, Trans. N. Zeal. Inst., 1 887, T.l, f.7. Oblong- 
oval, smooth, with a low broad ring-shaped neck; length 35 /i, 
breadth about 20 ft. Very like TV. lagenella Dangeard (non 
Stein), I.e., p. 132, f.40E, but with a low broad neck. 

Tr. armata var. Steinii Lemm., see note on TV. armata var. 
glabra supra. 



EXPLANATION OP PLATES I.-V. 
All figurei enlarged 1000 diams., unless otherwise specified. 
Plate i. 
Fig. 1. — Trachtlomonas volvocina Ehr. 
Fig. 2. „ „ var. punctata, n.var. 

Fig. 3. » „ var. granulosa, a. var. 



Digitized by 



Google 



MT G. t. fLAYfAIfc. 



Kg .4- — Trachelomonas volvocina tar. tervicula (Stokes) mihi. 



3ft 



Fig.5. 


tt 


intermedia Dangeard. 


Figs. 6-8. 


»• 


i, var. levin, n.var. 


Fig.9. 


»» 


Botanica, n.sp. ; ( x 660). 


Fig. 10. 


!» 


,, var. minor, n. var. ; ( x 660). 


Fig. 11. 


fl 


ovalis Playf. 


Fig. 12. 


II 


,, var. minor, n.var. 


Fig. 13. 


l» 


bulla var. austtalis, n.var. 


Figs. 14-16. 


II 


oblong* Letnm. 


Figs. 17-21. 


11 


„ var. australica, n.var. 


Figs.22, 23. 


II 


„ var. atttvutta, n. var. ; (Fig. 23 x 1330). 


Fig.24. 


»l 


„ var. seabra, n.var. 


Fig.2J5. 


II 


pueilla, n.sp. 


Fig. 26. 


II 


,, var. rotunda, n.var. 


Fig.27. 


II 


,, var. punctata, n.var. 


Figs.28, 29. 


• 1 


cylindrica Khr. 


Fig.30. 


11 


,, var. decollata, n.var. 


Fig. 31. 


11 


„ var. jmnctata, n.var. 


Figs. 32, 33. 


II 


puleherrima, n.«p. 


Figs. 34, 35. 


II 


,, var. latior, n.var. 


Kig.36. 


11 


,, var. ovalis, n.var. 


Figs. 37, 38. 


II 


,i var. minor, n.var. 


Figs. 39, 40. 


II 


,, var. Ltsmorensis, n.var. 


Fig.41. 


II 


„ var. granulosa, n.var. 
Plate ii. 


Fig. 1. — Trachelomona* Volzii var. pellucida, n.var. 


Fig.2, 


II 


,, var. australia, n.var. 


Fig 3. 


• 1 


,, var. intermedia, n.var. 


Figs. 4, 5. 


11 


turhlora var. minor, n.var. 


Fig. 6. 


II 


ampuUula, n.sp. 


Fig.7. 


II 


,, var. major, n.var. 


Figs. 8, 9. 


• 1 


conica, n.sp. 


Fig. 10. 


11 


,, var. grannlata, n.var. 


Fig. 11. 


11 


,, var. Richmond**, n.var. 


Fig. 12. 


II 


,, var. ovata, n.var. 


Figs. 13, 14. 


II 


„ var. caudata, n.var. 


Fig. 15. 


II 


clavata, n.sp. 


Fig. 16. 


II 


„ var. subarmata, n.var. 


Fig. 17. 


II 


cactacea, n.sp. 


Fig. 18. 


II 


granulosa, n.sp. 


Fig. 19. 


II 


,, var. subglobosa, n.var 


Fig. 20. 


11 


,, var. ottlonga, n.var. 


Fig.21. 


II 


Volzii var. cylindraeta, n.var. 
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Plate iii. 
?\g.\. — Trachtlomona* euchlora (Khr.) Lerom., forma. 



Fig.2. 
Fig.3. 
Fig.4. 
Fig. 5. 
Fig.6. 
Fig.7. 
Fig.8. 
Fig. 9. 
Fig. 10. 
Riga. II, 12. 
Fig. 13. 
Fig. 14. 
Figs. 15, 16. 
Fig. 17. 
Fig. 18. 
Fig. 19. 
Fig.20. 
Fig.21. 
Fig.22. 



australis, n.sp. 

,, var. obeta, n.var. 
„ var. tplendida, n. var. ; ( x 660). 

,, var. arcuata, n.var. 
,, var. arnica, n.var. 
„ var. subdentictUata, n.var. 
htipida (Perty) Stein, type. 
,, var. australira, n.var. 
,, var. rectangularts Br. Schroder. 
,, var. granulata, n.var. 
bacilli fera, n.sp.; ( x 750). 

,, var. ovalis, n. var. ; ( x 750). 

,, var. minima, n. var. ; ( x 660). 

armata var. glabra, n .var. ; ( x 750). 
„ var. granulata, n. var. ; ( x 750). 
,, var. ttparsigranofta, n.var.; ( x750). 
„ var. duplex, n. var. ; ( x 660). 
Lismorensis var. incrmi*, n.var. 

„ var. obhnga, n. var. ; ( x 850). 



Fig.l. 



Plate iv. 
-Trachelomonat verrucosa Stakes. 



Figs.2,3. 


scabra, n.sp. 


Figs. 4 6. „ 


,, var. longicollis, n.var. 


Figs. 7, 8. 


„ var. ovata, n.var. 


Fig.9. 


,, var. HcrobiciUala, n.var. 


Fig. 10. 


,, var. elliptica, n.var. 


Fig. 11. 


,, var. cordata, n.var. 


Fig. 12. 


tnrytloma Stein, forma. 


Fig. 13. 


,, var. producta mihi. 


Fig. 14. 


,, var. Klebsii mihi. 


Figs. 15, 16. „ 


Sydtieycnsi*, n.sp. 


Fig. 17. 


„ var. oblonga, n.var. 


Fig. 18. 


,, var. minima, n.var. 


Fig. 19. 


„ var. obua, n.var. 


Fig.20. 


armata var. longitpina, n.var. 


Fig.21. 


tcabra var. pygnuva, n.var. 



Plate v. 

Figs. 1,2. — Trachelomonas caudata var. awtlralica, n. var. ;( x 660). 
Fig.3. ,, acuminata var. amphora, n.var. 

Fig.4. „ urceolata Stokes, forma. 
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Figs. 5, 6. — Trachdornona* wrceokUa var. ovalis, n.var. 



x-igB,j,o. , 

Fig.9. 


, ,, v»r. viruruioTW, n. v»r. 

, elegantisrima var. otxtfa mihi. 


Fig. 10. 


, napifomUs, n.sp. 


Fig.ll. 


, ,, var. elegan$, n.var.; (x660) 


Fig. 12. 


, sesrilis, n.sp. 


Fig. 13. 


, „ var. minima, n.var.; ( x2000). 


Fig. 14. 


, ,, var. elegana, n. var. ; ( x 2000). 


Fig. 15. 


, triquttra, n.sp.; a, end view. 


Figs. 16-18. 


, gibbtroea, n.sp. 


Fig. 19. 


, „ var. rotunda, n.var. 


Figs.20,21. 


, subglobosa, n.sp. 
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Forms of TfacheUmona*. 
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ForniB of Trachelomonag. 
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